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prodrug thereof wherein X, Y, A, Z, L and 
n are defined herein. These compounds are 
useful as immunosuppressive agents and 
for treating and preventing inflammatory 
conditions and immune disorders. 
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COMPOUNDS FOR INFLAMMATION AND IMMUNE-RELATED USES 



RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Application No. 
60/489.711, filed July 23, 2003, the entire teachings of which are incorporated 
I herein. 

FIELD OF THE INVENTION 

This invention relates to biologically active chemical compounds, namely phenyl 
and pyridyl derivatives that may be used for immunosuppression or to treat or 
prevent inflammatory conditions and immune disorders. 

BACKGROUND OF THE INVENTION 

Inflammation is a mechanism that protects mammals from invading pathogens. 
However, while transient infiammation is necessary to protect a mammal from 
infection, uncontrolled inflammation causes tissue damage and is the underlying 
cause of many illnesses. Inflammation is typically initiated by binding of an 
antigen to T-cell antigen receptor. Antigen binding by a T-cell initiates calcium 
influx into the cell via calcium ion channels, such as Ca^Velease-activated Ca^^ 
channels (CRAC). Calcium ion influx in tum initiates a signaling cascade that 
leads to activation of these cells and an inflammatory response characterized by 
cytokine production. 

Interieukin 2 (lL-2) is a cytokine that is secreted by T cells in response to calcium 
ion influx into the cell. IL-2 modulates immunological effects on many cells of the 
immune system. For example. It is a potent T cell mitogen that is required for the 
T cell proliferation, promoting their progression from G1 to S phase of the cell 
cycle; it stimulates the growth of NK cells; and it acts as a growth factor to B cells 
and stimulates antibody synthesis. 
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IL-2, although useful In the immune response, can cause a variety of problems. 
IL-2 damages the blood-brain banier and the endothelium of brsun vessels. 
These effects may be the underlying causes of neuropsychiatric side effects 
observed under IL-2 therapy, e.g. fatigue, disorientation and depression. It also 
alters the electrophysiological behaviour of neurons. 

Due to its effects on both T and B cells, IL-2 is a major central regulator of 
immune responses. It plays a role in inflammatory reactions, tumour 
surveillance, and hematopoiesis. It also affects the production of other cytokines, 
inducing IL-1. TNF-a and TNF-p secretion, as well as stimulating the synthesis of 
IFN-Y in peripheral leukocytes. 

T cells that are unable to produce IL-2 become inactive (anergic). This renders 
them potentially inert to any antigenic stimulation they might receive in the future. 
As a result, agents which inhibit IL-2 production can be used for 
immunosupression or to treat or prevent inflammation and immune disorders. 
This approach has been clinically validated with immunosuppressive drugs such 
as cyclosporin, FK506, and RS61443. Despite this proof of concept, agents that 
inhibit IL-2 production remain far from ideal. Among other problems, efficacy 
limitations and unwanted side effects (including dose-dependant nephrotoxicity 
and hypertension) hinder their use. 

Over production of proinflammatory cytokines other than IL-2 has also been 
implicated in many autoimmune diseases. For example, Interleukin 5 (IL-5), a 
cytokine that increases the production of eosinophils, is increased in asthma. 
Overproduction of IL-5 is associated with accumulation of eosinophils in the 
asthmatic bronchial mucosa, a hall mark of allergic inflammation. Thus, patients 
with asthma and other inflammatory disorders involving the accumulation of 
eosinophils would benefit from the development of new daigs that inhibit the 
production of IL-5. 
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Interleukin 4 (IL-4) and interleukin 13 (IL-13) have been identified as mediators of 
tlie hypercontractility of smooth muscle found in inflammatory bowel disease and 
asthma. Thus, patients with athsma and inflammatory bowel disease would 
benefit from the development of new drugs that inhibit IL-4 and IL-13 production. 

Granulocyte macrophage-colony stimulating factor (GIVI-CSF) is a regulator of 
maturation of granulocyte and macrophage lineage population and has been 
implicated as a key factor in inflammatory and autoimmune diseases. Anti-GM- 
CSF antibody blockade has been shown to ameliorate autoimmune disease. 
Jhus, development of new drugs that inhibit the production of GM-CSF would be 
beneficial to patients with an inflammatory or autoimmune disease. 

There is therefore a continuing need for new drugs which overcome one or more 
of the shortcomings of drugs currently used for immunosuppression or in the 
treatment or prevention of inflammatory disorders and autoimmune disorders. 
Desirable properties of new drugs include efficacy against diseases or disorders 
that are currently untreatable or poorly treatable, new mechanism of action, oral 
bioavailability and/or reduced side effects. 

SUMMARY OF THE INVENTION 

This invention meets the above-mentioned needs by providing certain phenyl and 
pyridyl derivatives that inhibit the production of IL-2. IL-4, IL-5. IL-13, GM-CSF. 
TNF-a. and IFNy. These compounds are particularly useful for 
immunosuppression and/or to treat or prevent inflammatory conditions and 
immune disorders. 

The invention relates to compounds of fomiula (I): 
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(I) 

and pharmaoeutically acceptable salts, solvates, clathnates, and prodrugs 
thereof, wherein: 

X is an optionally substituted phenyl, an optionally substituted 4H- 
[1 .2,4]triazol-4-yl. an optionally substituted pyridyl. or an optionally substituted 
indollzinyl; 

Y Is NR1R2, an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl 
or an optionally substituted heteroaryl; 

A is -0-. -S(0)p-, -NH-, -NZ", -CH=CH-, "CZ=CH-. -CH=CZ-, -N=CH-, 
-N=CZ-. -CH=N-, -CZ=N-.oranN-oxideof-N=CH-. -N=CZ-. -CH=N-. or 
-CZ=N-; 

each Z is independently selected from the group consisting of an 
optionally substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl, an optionally substituted heterocyclyl. an optionally substituted aryl, 
an optionally substituted heteroaryl, an optionally substituted aralkyl. an 
optionally substituted heteraralkyl. a haloalkyi, -C(0)NRiR2. -NR4C(0)R5, halo, 
-OR4, cyano, nitro, haloalkoxy, -C(0)R4. -NR1R2, -SR4. -C{0)OR4, -0C(0)R4, 
-NR4C(0)NRiR2, -0C(0)NRiR2. -NR4C(O)0R5. -S{0)pR4. or -S(0)pNRiR2; 

L is a linker selected from the group consisting of a covalent bond. - 
NRCH2- -CH2NR-, -C(0)-. -NR-C(O)-, -C(0)-NR-. -0C(0)-, -C(0)0-. -C(S)-. 
-NR-C(S)-, -C(S)-NR-; 

each R is independently selected from -H, an alkyI, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2, for each occurrence are, independently. H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally substituted 
alkynyl. an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 
an optionally substituted heteroaryl. an optionally substituted aralkyl, or an 
optionally substituted heteraralkyl; orRi and R2 taken together with the nitrogen 



4 



wo 2005/009539 



PCTAJS2004/023895 



to which they are attached is optionally substituted heterocyclyl or optionally 
substituted heteroaryl; 

R4 and R5 for each occunrence is, independently, H, an optionally 
substituted ailcyl, an optionally substituted alkenyl, an optionally substitute 
alkynyl, an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 
an optionally substituted heteroaryl. an optionally substituted aralkyi, or an 
optionally substituted heteraralkyi; 

n is 0 or an integer from 1 to 4; and 

pisO. 1,or2. 

In another embodiment, the invention relates to compounds represented by the 
following structural fomnula (II): 



and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof wherein: 

X, A. Z, L, and n are defined as for formula (I); and 

Yi is an optionally substituted aryl or an optionally substituted heteroaryl. 

In one embodiment, compounds of the invention are represented by 
fomnula (II), as defined above, provided that one or more (for example, all) of the 
following conditions are met: 

1) Yi is not a heteroaryl that is further substituted with a substituted or 
unsubstituted aryl or a substituted or unsubstituted heteroaryl; 

2) when X is p-halophenyl, p-nitrophenyl. p-cyanophenyl, p- 
(methoxymethyl)phenyl, p-(benzamido)phenyl. a substituted p- 
(benzamido)phenyl, or p-carboxyphenyl, Y is not a substituted or unsubstituted 
phenyl, an unsubstituted furyl, a substituted or an unsubstituted thiophenyl, a 
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substituted benzo[b]thiophenyl. an unsubstituted thiazolyl. a substituted 7,8- 
dihydronaphthyl. a substituted pyrazinyl, or a substituted or unsubstituted 
pyridinyl; 

3) when X is m-nitroplienyl or m-(trifluorometliyl)phenyl, Yi is not a 
substituted or unsubstituted ptienyl; 

4) X is not a phenyl that is substituted in the ortiio position witii - 
S(0)2NH2; and/or 

5) X Is not a nitrophenyl when Yi Is a substituted IH-pyrazolyi. 

In another embodiment, the Invention Is related to compounds represented by 
fonnula (III): 




(Z)n 
(III) 



and phannaceutically acceptable salts, solvates, clathrates, and prodags 
« thereof wherein: 

X, A, Z, L, and n are defined as In fomiula (I); and 

Y2 is an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl, or an optionally substituted heterocyclyl. 

In one embodiment, compounds of the invention are represented by 
formula (III), as defined above, provided that one or more (for example, all) of the 
following conditions are met: 

1) X is not a phenyl that is substituted in the ortho position with -CN or - 
S(0)2NH2; 

2) Y2 is not a 4,5-dihydroisoxazlyl that is further substituted with a 
substituted or unsubstituted aryl or a substituted or unsubstituted heteroaryl; 
and/or 

3) Y2 is not a substituted t^clopentenyl. 
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In another embodiment, the invention relates to compounds represented by 
fonnula (IV): 



and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, vyrfierein: 

L, Z and n are defined as in formula (I); 

R3 and R22, for each occurrence, are, independently, selected from the 
group consisting of an optionally substituted alkyi, an optionally substituted 
alkenyl. an optionally substituted alkynyl. an optionally substituted cycloalkyi, an 
optionally substituted cycloalkenyl, an optionally substituted heterocyclyl. an 
optionally substituted aryl, an optionally substituted heteroaryl, an optionally 
substituted aralkyl. an optionally substituted heteraralkyl.a haloalkyi, -C(0)NRiR2, 
-NR4C(0)R5, halo. -OR4, cyano, nitro, haloalkoxy. -C(0)R4, -NR1R2, -SR4, 
-C(0)OR4, -0C(0)R4, -NR4C{0)NRiR2, -0C(0)NRiR2. -NR4C(0)OR5. 
-S(0)pR4, or "S(0)pNRiR2; 

Ri, R2, R4, R5 and p are defined as above;and 

m and q are each independently, 0 or an integer from 1 to 5. 

In one embodiment, compounds of the invention are represented by 
fonnula (I), (II). or (IV), wherein one or more (for example, all) of the following 
conditions are met: 

1) when X is p-halophenyl, p-nitrophenyl, p-cyanophenyl, p- 
(methoxymethyl)phenyl, p-(benzamido)phenyl, a substituted p- 
(benzamido)phenyl, or p-carboxyphenyl, Y or Yi is not a substituted or 
unsubstituted phenyl, an unsubstituted furyl, a substituted or an unsubstituted 
thiophenyl. a substituted benzo[b]thiophenyl, an unsubstituted thiazolyl. a 




(?)n 



(R22)q 



(IV) 
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substituted 7,8-dihydronaphthyl, a substituted pyrazinyl, or a substituted or 
unsubstituted pyridinyl; 

2) when X is m-nitropiienyl or m-(trifluoromethyl)phenyl, Y or Yi is not a 
substituted or unsubstituted phenyl; and/or 

3) X is not a phenyl that is substituted in the ortho position with - 
S(0)2NH2. 

In another embodiment, the invention relates to compounds represented by 
formula (V): 




(Rl3)/ 

(V) 

and phamiaceutioally acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

Y, L, Z and n are defined as in formula (I); 

Ri2 and R13, for each occunrence, is, independently, an optionally 
substituted alkyi, an optionally substituted alkenyi, an optionally substituted 
alkynyl, an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyli an optionally substituted heterocyclyl, an optionally substituted aryl, 
an optionally substituted heteroaryl. an optionally substituted aralkyi, an 
optionally substituted heteraralkyl.a haloalkyl. -C(0)NRiR2. -NR4C(0)R5. halo, 
-OR4. cyano. nitro, haloalkoxy, -C(0)R4, -NR1R2. -SR4, -C(0)0R4. -0C(0)R4, 
-NR4C(0)NRiR2. -0C(0)NRiR2. -NR4C(0)OR5. -S(0)pR4. or -S(0)pNRiR2; 

Ri. R2, R4, Rs and p are defined as above; 

r is 0, 1 or 2; and 

s is 0 or an integer from 1 to 4. 
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In another embodiment the invention relates to compounds represented by 
fomiula (VI): 



and phamnaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

Y. Z, L, and n are defined as for fomiula (I); 
R3, is defined as forfonnula (IV); and 
uisO, 1,or2. 

A compound of the Invention or a phamnaceutically acceptable salt, solvate, 
clathrate, or prodrug thereof is particularly useful inhibiting immune cell (e.g., T- 
cells and/or B-cells) activation (e.g., activation in response to an antigen). In 
particular, a compound of the invention or a phamiaceutically acceptable salt, 
solvate, clathrate, or prodrug thereof can inhibit the production of certain 
cytokines that regulate immune cell activation. For example, a compound of the 
invention or a phamnaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof can inhibit the production of IL-2, IL-4, IL-5. IL-13, GM-CSF, TNF-a, INF^ 
and combinations thereof. Moreover, a compound of the invention or a 
phamnaceutically acceptable salt, solvate, clathrate, or prodrug thereof can 
modulate the activity of one or more ion channel involved in activation of immune 
cells, such as CRAC ion channels, TRPM4 ion channels and Kv1.3 ion channels. 

A compound of the invention or a phamnaceutically acceptable salt, solvate, 
clathrate, or prodrug thereof is particularly useful for immunosuppression or for 
treating or preventing inflammatory conditions and immune disorders. 



(R3)u 




(VI) 
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The invention also encompasses pharmaceutical compositions comprising an 
effective amount of a compound of the invention or a phamiaceutically 
acceptable salt, solvate, clathrate, or prodrug thereof; and a phanmaceutically 
acceptable carrier or vehicle. These compositions may further comprise 
additional agents. These compositions are useful for treating or preventing 
inflammatory conditions and immune disorders. 

The invention further encompasses methods for treating or preventing 
inflammatory conditions and immune disorders, comprising administering to a 
subject in need thereof a compound of the invention or a phamiaceutically 
acceptable salt, solvate, clathrate, or prodrug thereof, or a pharmaceutical 
composition comprising a compound of the invention or a phamiaceutically 
acceptable salt, solvate, clathrate, or prodrug thereof. These methods may also 
comprise administering to the subject an additional agent separately or in a 
combination composition with the compound of the invention or a 
pharmaceutically acceptable salt, solvate, clatiirate, or prodrug thereof. 

The invention further encompasses methods for inhibiting immune cell activation, 
including inhibiting proliferation of t cells and/or B cells, in vivo or in vitro using an 
effective amount of a compound of the invention or a pharmaceutically 
acceptable salt, solvate, clathrate, or prodrug thereof or a phannaceutical 
composition comprising an effective amount of a compound of the invention or a 
pharmaceutically acceptable salt, solvate, clathrate, or prodrug thereof. 

The invention further encompasses methods for inhibiting cytokine production, 
(e.g., IL-2. IL-4, IL-5. IL-13, GM-CSF, TNF-a. and/or INF^ production) in vivo or 
in vitro using an effective amount of a compound of the invention or a 
pharmaceutically acceptable salt, solvate, clathrate. or prodrug thereof or a 
pharmaceutical composition comprising an effective amount of a compound of 
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the invention or a pharmaceutlcally acceptable salt, solvate, clathrate, or prodrug 
thereof. 

The invention further encompasses methods for modulating ion channel activity 
(e,g., CRAC, TRPM4, and/or Kv1.3) in vivo or in vitro using an effective amount 
of a compound of the invention or a phamiaceutically acceptable salt, solvate, 
clathrate, or prodrug thereof or a phannaceutical composition comprising an 
effective amount of a compound of the invention or a phamiaceutically 
acceptable salt, solvate, clathrate. or prodrug thereof. 

All of the methods of this invention may be practice with a compound of the 
invention alone, or in combination with other agents, such as other 
immunosuppressive, anti-inflammatory or immune disorder agents. 

Description of the Drawings 

Figure 1 is a graph of % inhibition of Icrac cun^ent in RBL cells and primary 
human T cells versus concentration of compound 31. Inhibition of Icrac current 
by known Icrac inhibitor, SKF96365, is graphed as a positive control. 

Figure 2 is a graph of % inhibition of degranulation in RBL cells by compounds 
31 and 66 at various concentrations. The concentration at which 50% of 
degranulation is inhibited is 0.38mIVI for compound 31 and 0.43|jM for compound 
66. Percent inhibition of degranulation at various concentrations of SKF96365 is 
shown as a positive control. 

Figure 3 is a graph of IL-2 production upon stimulation with PMA/ionomycin in 
blood samples taken from cynomolgus monkeys before and 1, 2, and 4 hours 
after receiving an IV infusion of CsA (control), compound 31 or compound 75. 
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Figure 4 is a graph of TNF-a production upon stimulation witii PMA/ionomycin in 
blood samples taken from cynomolgus monkeys before and 1, 2, and 4 hours 
after receiving an IV infusion of CsA (control), compound 31 or compound 75. 

Figure 5 is a graph of IL-2 production upon stimulation with PMA/ionomycin In 
blood samples taken from cynomolgus monkeys before and 1, 2, and 4 hours 
after receiving an oral dose of CsA (control), compound 31 or compound 75. 

Figure 6 is a graph of TNF-a production upon stimulation with PMA/ionomycin in 
blood samples taken from cynomolgus monkeys before and 1, 2, and 4 hours 
after receiving an oral dose of CsA (control), compound 31 or compound 75. 

DETAILED DESCRIPTION OF THE INVENTION 

DEFINITIONS 

Unless otherwise specified, the below temns used herein are defined as follows: 

As used herein, the temi an "aromatic ring" or "aryl" means a monocyclic or 
polycyciic-aromatic ring or ring radical comprising carbon and hydrogen atoms. 
Examples of suitable aryl groups include, but are not limited to, phenyl, tolyl, 
anthacenyl, fluorenyl, indenyl, azulenyl, and naphthyl, as well as benzo-fused 
carbocyclic moieties such as 5,6,7,8-tetrahydronaphthyl. An aryl group can be 
unsubstituted or substituted with one or more substituents (including without 
limitation alkyi (preferably, lower alkyi or alkyi substituted with one or more halo), 
hydroxy, alkoxy (preferably, lower alkoxy), alkylthio, cyano. halo, amino, and 
nitro. In certain embodiments, ttie aryl group is a monocyclic ring, wherein ttie 
ring comprises 6 carbon atoms. 

As used herein, the terni "alkyi" means a saturated straight chain or branched 
non-cyclic hydrocarijon typically having from 1 to 10 carijon atoms. 
Representative saturated straight chain alkyls include methyl, ethyl, n-propyl. 
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n-butyl, nijentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl and n-decyl; while saturated 
branched alkyls include Isopropyl, sec-butyl, isobutyl, terf-butyl, isopentyl, 2- 
methylbutyl, 3-methylbutyl. 2-methylpentyl, 3-methylpentyl, 4-methylpentyi, 2- 
methylhexyl, 3-methylhexyl, 4-methylhexyl, 5-methylhexyl. 2,3-dimethylbutyl, 2,3- 
dimethylpentyl, 2,4-dlmethylpentyl, 2.3-dlmethylhexyl, 2,4-dlmethylhexyl, 2,5- 
dlmethylhexyl, 2.2-dimethylpentyl, 2,2-dlmethylhexyl, 3,3-dimtheylpentyl, 3,3- 
dimethylhexyl, 4,4-dimethylhexyl, 2-ethylpentyl, 3-ethylpentyl, 2-ethylhexyl, 3- 
ethylhexyl, 4-ethylhexyl, 2-methyl-2-ethylpentyl, 2-methyl-3-ethylpentyl, 2-methyl- 
4-ethylpentyl, 2-methyl-2-ethylhexyl, 2-methyl-3-ethylhexyl. 2-methy!-4- 
ethylhexyl, 2,2-diethylpentyl, 3,3-diethylhexyl, 2,2-dlethylhexyl. 3,3-diethylhexyl 
and the like. AlkyI groups included In compounds of this Invention may be 
optionally substituted with one or more substituents, such as amino, alkylamino, 
alkoxy. alkylthio, oxo, halo, acyl, nitro, hydroxyl, cyano, aryl, alkylaryl, aryloxy, 
arylthio, arylamino, carbocyclyl, carbocyclyloxy, carbocyclylthio, 
carbocyclylamino, heterocyclyl, heterocyclyloxy, heterocyclylamino, 
heterocyclylthio, and the like. In addition, any carbon in the alkyi segment may 
be substituted with oxygen (=0), sulfur (=S). or nitrogen (=NR^, wherein R^^ is - 
H, an alkyI, acetyl, or aralkyi). Lower alkyls are typically prefened for the 
compounds of this invention. 

The temn alkylene refers to an alkyI group that has at least two points of 
attachment to at least two moieties (e.g., {-CH2-}, -{CH2CH2-}, 



brackets indicate the points of attachement). Alkylene groups may be substituted 
or unsubstituted. 




etc. 



wherein the 
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An aralkyi group refers to an aryl group that is attached to another moiety via an 
alltylene linl<er. Aralltyl groups can be substituted or unsubstituted. 

The temi •all<oxy," as used herein, refers to an allcyl group which is iinl<ed to 
another moiety though an oxygen atom. Allcoxy groups can be substituted or . 
unsubstituted. 

As used herein, the terni "all^enyl" means an all<yl radical typically having from 2 
to 10 carbon atoms and having at least one carbon-carbon double bond. 
Representative straight chain and branched alkenyls include vinyl, allyl. 
1-butenyl, 2-butenyl, isobutyienyl, 1-pentenyi, 2-pentenyl, 3-methyl-1-butenyl, - 
-methyl-2-butenyl, 2,3-dimethyl-2-butenyl. 1-hexenyl, 2-hexenyl, 3-hexenyl, 1- 
heptenyl, 2-heptenyl, 3-heptenyl, 1-octenyl, 2-octenyl, 3-octenyl, 1-nonenyl, 2- 
nonenyl, 3-nonenyl, 1-decenyl, 2-decenyl, 3-decenyl and the like. Alkenyl groups 
can be substituted or unsubstituted. 

As used herein, the terni "alkynyl" means an alkyi radical typically having from 2 
to 10 carbon atoms and having at lease one carbon-carbon triple bond. 
Representative straight chain and branched alkynyls include acetylenyl, propynyl, 
1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3-methyl-1-butynyl, 4-pentynyl,-1- 
hexynyl. 2-hexynyl, 5-hexynyl, 1-heptynyl. 2-heptynyl, 6-heptynyl. 1-octynyl. 2- 
octynyl, 7-octynyl, 1-nonynyl. 2-nonynyl. 8-nonynyl, 1-decynyl, 2-decynyl. 9- 
decynyl and the like. Alkynyl groups can be substituted or unsubstituted. 

As used herein, the term "cycloalkyl" means a saturated cyclic alkyI radical 
typically having from 3 to 10 carbon atoms. Representative cycloalkyls include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 
cyclononyl, and cyclodecyl. Cycloalkyl groups can be substituted or 
unsubstituted. 
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As used herein, the term "bicycloalkyr means a bi-cyclic alkyi system typically 
having from 8 to 14 carbon atoms and at least one saturated cyclic alkyI ring. 
Representative bicyclocycloalkyls include indanyl, 1,2,3,4-tetrahydronaphthyl, 
5,6,7.8-tetrahydronaphthyl. perhydronaphthyl and the like. BicycloalkyI groups 
can be substituted or unsubstituted. 

As used herein, the term "cycloalkenyl" means a cyclic non-aromatic alkyI radical 
having at least one carbon-carbon double bond in the cyclic system and typically 
having from 5 to 10 carbon atoms. Representative cycloalkenyls include 
cyclopentenyl, cyclopentadienyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl, 
cycloheptadienyl, cycloheptatrienyl, cyclooctenyl, cyclooctadienyl, 
cyclooctatrienyl, cyciooctatetraenyl, cyclononenyl, cyclononadienyl, cyclodecenyl, 
cyclodecadienyl and the like. Cycloalkenyl groups can be substituted or 
unsubstituted. 

As used herein, the temri "heterocycle" or "heterocyclyl" means a monocyclic 
heterocyclic ring (typically having 3- to 10-members) which is either a saturated 
ring or a unsaturated non-aromatic ring. A 3-membered heterocycle can contain 
up to 3 heteroatoms, and a 4- to 10-membered heterocycle can contain up to 4 
heteroatoms. Each heteroatom is independently selected from nitrogen, which 
can be quaternized; oxygen; and sulfur, including sulfoxide and sulfone. The 
heterocycle may be attached via any heteroatom or carbon atom. 
Representative heterocycles include morpholinyl, thiomorpholinyl. pyn-olidinonyl, 
pyrrolidinyl, piperidinyl, piperazinyl, benzo[1 ,3]dioxolyl, hydantoinyl, 
valerolactamyl, oxiranyl. oxetanyl, tetrahydrofuranyl, tetrahydropyranyl. 
tetrahydropyrindinyl, tetrahydropyrimidinyi, tetrahydrothiophenyl, 

tetrahydrothiopyranyl. and the like. A heteroatom may be substituted with a 
protecting group known to those of ordinary skill in the art, for example, the 
hydrogen on a nitrogen may be substituted with a tert-butoxycarbonyl group. 
Furthennore. the heterocyclyl may be optionally substituted with one or more 
substituents (including without limitation a halogen atom, an alkyI radical, or aryl 
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radical). Only stable isomers of such substituted heterocyclic groups are 
contemplated In this definition. Heterocyclyl groups can be substituted or 
unsubstituted. 

As used herein, the temn "heteroaromatic" or "heteroaryl" means a monocyclic or 
polycyclic heteroaromatic ring (or radical thereof) comprising carbon atom ring 
members and one or more heteroatom ring members (such as, for example, 
oxygen, sulfur or nitrogen). In one embodiment, the heteroaromatic ring is 
selected from 5-8 membered heteroaryl rings. In another embodiment, the 
heteroaromatic ring is a 5 or 6 membered ring. In another embodiment, the 
heteroaromatic ring has from 1 to about 4 heteroatoms selected from oxygen, 
sulfur and nitrogen. Representative heteroaryls include pyridyl, furyl, thiophenyl, 
pyrrolyl. oxazolyl. imidazolyl, indolizinyl, thiazolyl, isoxazolyl, pyrazolyl, 
isothiazolyl. pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, triazolyl, pyridinyl, 
thiadiazolyl, pyrazinyl, quinolyl, isoquniolyl, indazolyl, benzoxazolyl. benzofuryl, 
benzothlazolyl, indolizinyl. imidazopyridinyl. isothiazolyl. tetrazolyl, 
benzimidazolyl, benzoxazolyl. benzothlazolyl, benzothiadiazolyl. benzoxadiazolyl. 
indolyl, tetrahydroindolyl. azaindolyl, imidazopyridyl, qunizaolinyl, purinyl. 
pyrrolo[2.3]pyrimidyl, pyrazolo[3.4]pyrimidyl or benzo(b)thienyl and the like. 
These heteroaryl groups (including indolizinyl when mentioned alone) may be 
optionally substituted with one or more substituents including (but not limited to 
amino, alkylamino, alkoxy, alkylthio. oxo. halo, acyl, nitro, hydroxyl. cyano. aryl. 
alkylaryl, aryloxy, arylthio. arylamino. carbocyclyl. carbocyclyloxy, carbocyclylthio, 
cariDocyclylamino, heterocyclyl, heterocyclyloxy, heterocyclylamino, 
heterocyclylthio, and the like. Particular heteroaryl substituents include halo and 
lower alkyi optionally substituted with one or more halo. 

A heteroaralkyi group refers to a heteroaryl group that is attached to another 
moiety via an alkylene linker. Heteroaralkyi groups can be substituted or 
unsubstituted. 



16 



wo 2005/009539 



PCT/US2004/023895 



As used Herein, the term "halogen" or "halo" means -F. -CI. -Br or -I. 

As used herein, the tenn "haloallcyl" means an alkyi group in which one or more - 
H is replaced with a halo group. Examples of haloailcyl groups include -CF3. 
-CHF2, -CCI3, -CH2CH2Br. -CH2CH(CH2CH2Br)CH3, -CHICH3, and the like. 

As used herein, the temi "haloalkyloxy" means an alkyI group In which one or 
more -H is replaced with a halo group. Examples of haloalkoxy groups include 
-OGF3 and -OCHF2. 

As used herein, the terms "subjecf,' "patlenf and "animal", are used 
interchangeably and include, but are not limited to. a cow, monkey, horse, sheep, 
pig, chicken, turkey, quail, cat, dog. mouse, rat, rabbit, guinea pig and human. 
. The prefenred subject, patient or animal is a human. 

As used herein, the tenn lower" refers to a group having up to four atoms. For 
example, a "lower alkyl" refers to an alkyI radical having from 1 to 4 carbon 
atoms, and a "lower alkenyl" or "lower alkynyl" refers to an alkenyl or alkynyl 
radical having from 2 to 4 carbon atoms, respectively. Lower substituents are 
typically preferred. 

Where a particular substituent occurs multiple times in a given structure or 
moeity, the identity of the substitutent is independent in each case and may be 
the same as or different from other occun^ences of that substituent in the 
structure or moiety. Furthermore, individual substituents in the specific 
embodiments and exemplary compounds of this invention are prefen-ed in 
combination with other such substituents in the compounds of this invention, 
even if such indi\rfdual substituents are not expressly noted as being prefen-ed or 
not expressly shown in combination with other substituents. 
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The compounds of the invention are defined herein by their chemical structures 
and/or chemical names. Where a compound is referred to by both a chemical 
structure and a chemical name, and the chemical structure and chemical name 
conflict, the chemical structure is detemiinative of the compound's identity. 

Suitable substituents for an alkyl. alkylene, alkenyl, ailcynyl, cycloalkyi, 
cycloall<enyl, heterocyclyl, aryl, aralkyl, heteroaryl, and heteroarylallcyl groups 
include any substituent which will fomri a stable compound of the invention. 
Examples of substituents for an alkyl, alkylene, alkenyl, alkynyl, cycloalkyi, 
cycloalkenyl, heterocyclyl, aryl, aralkyl, heteroaryl, and heteroarylalkyi include an 
alkyl, an alkenyl, an alkynyl. an cycloalkyi, an cycloalkenyl, an heterocyclyl, an 
aryl, an heteroaryl, an aralkyl, an heteraralkyl, a haloalkyi, -C(0)NRiR2, 
-NR4C(0)R5, halo, -OR4, cyano, nitro, haloalkoxy, -C(0)R4, -NR1R2, -SR4, 
-C(0)0R4, -OC(0)R4, -NR4C(0)NRiR2, -0C(0)NRiR2. -NR4C(0)OR5, 
-S(0)pR4, or -S(0)pNRiR2. wherein Ri and R2. for each occurrence are, 
independently, H, an optionally substituted alkyl, an optionally substituted 
alkenyl, an optionally substituted alkynyl, an optionally substituted cycloalkyi, an 
optionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an optionally 
substituted aralkyl, or an optionally substituted heteraralkyl; or Ri and R2 taken 
together with the nitrogen to which they are attached is optionally substituted 
heterocyclyl or optionally substituted heteroaryl; and R4 and R5 for each 
occurrence are, independently, H, an optionally substituted alkyl, an optionally 
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted 
cycloalkyi, an optionally substituted cycloalkenyl, an optionally substituted 
heterocyclyl. an optionally substituted aryl, an optionally substituted heteroaryl, 
an optionally substituted aralkyl, or an optionally substituted heteraralkyl; 

In addition, alkyl, cycloalkyi, alkylene, a heterocyclyl, and any saturated portion of 
a alkenyl, cycloalkenyl, alkynyl, aralkyl, and heteroaralkyi groups, may also be 
substituted with =0, «S, =N-R4. 
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When a heterocyclyl, heteroaryl, or heteroaralkyl group contains a nitrogen atom, 
it may be substituted or unsubstituted. When a nitrogen atom in the aromatic 
ring of a heteroaryl group has a substltuent the nitrogen may be a quatemary 
nitrogen. 

Choices and combinations of substituents and variables envisioned by this 
invention are only those that result in the formation of stable compounda The 
temi "stable", as used herein, refers to compounds which possess stability 
sufficient to allow manufacture and which maintains the integrity of the compound 
for a sufficient period of time to be useful for the purposes detailed herein (e.g., 
therapeutic or prophylactic administration to a subject). Typically, such 
compounds are stable at a temperature of 40X or less, in the absence of 
excessive moisture, for at least one week. Such choices and combinations will 
be apparent to those of ordinary skill in the art and may be determined without 
undue experimentation. 

Unless indicated othenAnse, the compounds of the invention containing reactive 
functional groups (such as (without limitation) carboxy, hydroxy, and amino 
moieties) also include protected derivatives thereof. "Protected derivatives" are 
those compounds in which a reactive site or sites are blocked with one ore more 
protecting groups. Suitable protecting groups for carboxy moieties include 
benzyl, terl-butyl, and the like. Suitable protecting groups for amino and amido 
groups include acetyl, tert-butoxycarbonyl, benzyloxycaifeonyl, and the like. 
Suitable proetecting groups for hydroxy * include benzyl and the like. Other 
suitable protecting groups are well known to those of ordinary skill in the art and 
include those found in T, W. Greene. Protecting Groups in Organic Synthesis, 
John Wiley & Sons. Inc. 1981, the entire teachings of which are incorporated 
herein by reference. 
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As used herein, the term "compound(s) of this invention" and similar tenns refers 
to a compound of any one of formulas (I) through (XXI) or a phamiaceutically 
acceptable salt, solvate, clathrate, or prodmg thereof and also include protected 
derivatives thereof. 

As used herein and unless othenwise indicated, the tenm "prodrug" means a 
derivative of a compound that can hydrolyze, oxidize, or othervwse react under 
biological conditions {in vitro or in vivo) to provide a compound of this invention. 
Prodrugs may only become active upon such reaction under biological 
conditions, but they may have activity in their unreacted forms. Examples of 
prodrugs contemplated in this invention include, but are not limited to, analogs or 
derivatives of compounds of any one of fomiulas (I) through (XXI) that comprise 
biohydrolyzable moieties such as biohydrolyzable amides, biohydrolyzable 
esters, biohydrolyziable carbamates, biohydrolyzable carbonates, biohydrolyzable 
ureides, and biohydrolyzable phosphate analogues. Other examples of prodrugs 
include derivatives of compounds of any one of fomiulas (I) through (XXI) that 
comprise -NO, -NO2, -ONO, or -ONO2 moieties. Prodrugs can typically be 
prepared using well-known methods, such as those described by 1 Burger's 
Medicinal Chemistry AND Drug Discovery (1995) 172-178, 949-982 (Manfred E. 
Wolff ed., 5**" ed). the entire teachings of which are incorporated herein by 
reference. 

As used herein and unless othenwise indicated, the iems "biohydrolyzable 
amide", "biohydrolyzable ester, "biohydrolyzable carbamate", "biohydrolyzable 
carbonate", "biohydrolyzable ureide" and "biohydrolyzable phosphaite analogue" 
mean an amide, ester. cariDamate, carbonate, ureide, or phosphate analogue, 
respectively, that either: 1) does not destroy the biological activity of the 
compound and confers upon that compound advantageous properties in vivo, 
such as uptake, duration of action, or onset of action; or 2) is itself biologically 
Inactive but is converted in vivo to a biologically active compound. Examples of 
biohydrolyzable amides include, but are not limited to, lower alkyi amides, 
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a-amino acid amides, alkoxyacyl amides, and alkylaminoalkylcarbonyl amides. 
Examples of biohydrolyzable esters include, but are not limited to, lower alkyl 
esters, ali^oxyacyloxy esters, alkyl acylamino alkyl esters, and choline esters. 
Examples of biohydrolyzable carbamates include, but are not limited to, lower 
alkylamines, substituted ethylenediamines, aminoacids, hydroxyalkylamines, 
heterocyclic and heteroaromatic amines, and poiyether amines. 

As used herein, the term "pharmaceutically acceptable salt," is a salt fomied from 
an acid and a basic group of one of the compounds of any one of formulas (I) 
through (XXI). Illustrative salts include, but are not limited, to sulfate, citrate, 
acetate, oxalate, chloride, bromide, iodide, nitrate, bisulfate, phosphate, acid 
phosphate, isonicotinate. lactate, salicylate, acid citrate, tartrate, oleate. tannate, 
pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate, 
gluconate, glucaronate, saccharate, formate, benzoate, glutamate, 
methanesulfonate, ethanesulfonate. benzenesuifonate, p-toluenesulfonate, and 
pamoate (/.e.. 1,r-methylene-bis-(2-hydroxy-3-naphthoate)) salts. The temi 
"phannaceutically acceptable salt" also refers to a salt prepared from a 
compound of any one of fomiulas (I) through (XXI) having an acidic functional 
group, such as a carboxylic acid functional group, and a pharmaceutically 
acceptable inorganic or organic base. Suitable bases include, but are not limited 
to, hydroxides of alkali metals such as sodium, potassium, and lithium; 
hydroxides of alkaline earth metal such as calcium and magnesium; hydroxides 
of other metals, such as aluminum and zinc; ammonia, and organic amines, such 
as unsubstituted or hydroxy-substituted mono-, di-. or trialkylamines; 
dicyclohexylamine; tributyl amine; pyridine; N-methyl,N-ethylamine; diethylamine; 
triethylamine; mono-, bis-, or tris-(2-hydroxy-lower alkyl amines), such as mono-, 
bis-, or tris-(2-hydroxyethyl)amine, 2-hydroxy-tert-butylamine, or 
tris-(hydroxymethyl)methylamine, N. N,-di-lower alkyl-N-(hydroxy lower 
alkyO-amines, such as N,N-dimethyl-N-(2-hydroxyethyl)amine, or 
tri-(2-hydroxyethyl)amine; N-methyl-D-glucamine; and amino acids such as 
ai^inine. lysine, and the like. 
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As used herein, the term "pharmaceutically acceptable solvate " is a solvate 
formed from the association of one or more solvent molecules to one or more 
molecules of a compound of any one of fomiulas (I) through (XXI). The temi 
solvate Includes hydrates (e.g.. hemi-hydrate, mono-hydrate, dihydrate, 
trihydrate. tetrahydrate. and the lll^e). 

As used herein, the temi "asthma" means a pulmonary disease, disorder or 
condition characterized by reversible ainway obstmction, ainway inflammation, 
and increased airway responsiveness to a variety of stimuli. 

"Immunosuppression" refers to impaimnent of any component of the immune 
system resulting in decreased immune function. This impairment may be 
measured by any conventional means including whole blood assays of 
lymphocyte function, detection of lymphocyte proliferation and assessment of the 
expression of T cell surface antigens. The antisheep red blood cell (SRBC) 
primary (IgM) antibody response assay (usually refen^ed to as the plaque assay) 
is one specific method. This and other methods are described in Luster, M.I., 
Portier, C, Pait, D.G., White, K.L. Jr., Gennings, C, I\/lunson. A.E., and 
Rosenthal, G.J. (1992). "Risk Assessment in Immunotoxicology I: Sensitivity and 
Predictability of Immune Tests." Fundam. Appl. Toxicol., 18, 200-210. Measuring 
the immune response to a T-cell dependent immunogen is another particularly 
useful assay (Dean, J.H.. House, R.V., and Luster, M.I. (2001). 
"Immunotoxicology: Effects of, and Responses to, Drugs and Chemicals." In 
Principles and Methods of Toxicology: Fourth Edition (A.W. Hayes. Ed.), pp. 
1415-1450, Taylor & Francis. Philadelphia. Pennsylvania). 

The compounds of this invention can be used to treat subjects with immune 
disorders. As used herein, the term "immune disorder" and like temis means a 
disease, disorder or condition caused by the immune system of an animal, 
including autoimmune disorders. Immune disorders include those diseases. 
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disorders or conditions that have an Immune component and those that are 
substantially or entirely immune system-mediated. Autoimmune disorders are 
those wherein the animal's own immune system mistakenly attacks itself, thereby 
targeting the cells, tissues, and/or organs of the animal's own body. For 
example, the autoimmune reaction is directed against the brain in multiple 
sclerosis and the gut in Crohn's disease. In other autoimmune disorders such as 
systemic lupus erythematosus (lupus), affected tissues and organs may vary 
among individuals with the same disease. One person with lupus may have 
affected skin and joints whereas another may have affected skin, kidney, and 
lungs. Ultimately, damage to certain tissues by the immune system may be 
pemianent, as with destruction of insulin-producing cells of the pancreas in Type 
1 diabetes mellitus. Specific autoimmune disorders that may be ameliorated 
using the compounds and methods of this invention include without limitation, 
autoimmune disorders of the nervous system (e.g., multiple sclerosis, 
myasthenia gravis, autoimmune neuropathies such as Guillain-Ban*e, and 
autoimmune uveitis), autoimmune disorders of the blood (e.g., autoimmune 
hemolytic anemia, pernicious anemia, and autoimmune thrombocytopenia), 
autoimmune disorders of the blood vessels (e.g., temporal arteritis, anti- 
phospholipid syndrome, vasculitides such as Wegener's granulomatosis, and 
Behcet's disease), autoimmune disorders of the skin (e.g., psoriasis, demiatitis 
herpetiformis, pemphigus vulgaris, and vitiligo), autoimmune disorders of the 
gastrointestinal system (e.g., Crohn's disease, ulcerative colitis, primary biliary 
cintosis, and autoimmune hepatitis), autoimmune disorders of the endocrine 
glands (e.g., Type 1 or immune-mediated diabetes mellitus, Grave's disease. 
Hashimoto's thyroiditis, autoimmune oophoritis and orchitis, and autoimmune 
disorder of the adrenal gland); and autoimmune disorders of multiple organs 
(including connective tissue and musculoskeletal system diseases) (e.g., 
rheumatoid arthritis, systemic iupus erythematosus, scleroderma, polymyositis, 
dermatomyositis, spondyloarthropathies such as ankylosing spondylitis, and 
Sjogren's syndrome). In addition, other Immune system mediated diseases, such 
as graft-versus-host disease and allergic disorders, are also included in the 
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definition of immune disorders herein. Because a number of immune disoniers 
are caused by inflammation, tfiere is some overlap between disorders that are 
considered immune disorders and inflammatory disorders. For the purpose of 
this invention, in the case of such an overiapping disorder, it may be considered 
either an immune disorder or an inflammatory disorder. "Treatment of an 
immune disorder" herein refers to administering a compound or a composition of 
the invention to a subject, who has an immune disorder, a symptom of such a 
disease or a predisposition towards such a disease, with the purpose to cure, 
relieve, alter, affect, or prevent the autoimmune disorder, the symptom of it, or 
the predisposition towards it. 

As used herein, the temi "allergic disorder^ means a disease, condition or 
disorder associated with an allergic response against normally innocuous 
substances. These substances may be found in the environment (such as indoor 
air pollutants and aeroallergens) or they may be non-environmental (such as 
those causing demnatological or food allergies). Allergens can enter the body 
through a number of routes, including by inhalation, ingestion, contact with the 
skin or injection (including by insect sting). Many allei^ic disorders are linked to 
atopy, a predisposition to generate the allergic antibody IgE. Because IgE is able 
to sensitize mast cells anywhere in the body, atopic individuals often express 
disease in more than one organ. For the purpose of this invention, allergic 
disorders include any hypersensitivity that occurs upon re-exposure to the 
sensitizing allergen, which in turn causes the release of inflammatory mediators. 
Allergic disorders include without limitation, allergic rhinitis (e.g., hay fever), 
sinusitis, rhinosinusitis, chronic or recun^ent otitis media, drug reactions, insect 
sting reactions, latex reactions, conjunctivitis, urticaria, anaphylaxis and 
anaphylactoid reactions, atopic dermatitis, asthma and food allergies. 

The compounds of this invention can be used to prevent or to treat subjects with 
inflammatory disorders. As used herein, an "inflammatory disorder" means a 
disease, disorder or condition characterized by inflammation of body tissue or 
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having an inflammatory component These include local Inflammatory responses 
and systemic inflammation. Examples of such inflammatory disorders include: 
transplant rejection; chronic inflammatory disorders of the joints, including 
arthritis, rheumatoid arthritis, osteoarthritis and bone diseases associated with 
increased bone resorption; inflammatory bowel diseases such as ileitis, 
ulcerative colitis, Barrett's syndrome, and Crohn's disease; inflammatory lung 
disorders such as asthma, adult respiratory distress syndrome, and chronic 
obstructive ainway disease; inflammatory disorders of the eye including corneal 
dystrophy, trachoma, onchocerciasis, uveitis, sympathetic ophthalmitis and 
endophthalmitis; chronic inflammatory disorders of the gums, including gingivitis 
and periodontitis; tuberculosis; leprosy; inflammatory diseases of the kidney 
including uremic complications, glomerulonephritis and nephrosis; inflammatory 
disorders of the skin including sclerodemnatitis, psoriasis and eczema; 
inflammatory diseases of the central nervous system, including chronic 
demyelinating diseases of the nen/ous system, multiple sclerosis, AIDS-related 
neurodegeneration and Alzheimer's disease, infectious meningitis, 
encephalomyelitis, Paricinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis and viral or autoimmune encephalitis; autoimmune disorders, 
immune-complex vasculitis, systemic lupus and erythematodes; systemic lupus 
erythematosus (SLE); and inflammatory diseases of the heart such as 
cardiomyopattiy, ischemic heart disease hypercholesterolemia, atherosclerosis); 
as well as various other diseases with significant inflammatory components, 
including preeclampsia; chronic liver failure, brain and spinal cord trauma, 
cancer). There may also be a systemic inflammation of the body, exemplified by 
gram-positive or gram negative shock, hemorrhagic or anaphylactic shock, or 
shock induced by cancer chemotherapy in response to pro-inflammatory 
cytokines, e.g., shock associated with pro-inflammatory cytokines. Such shock 
can be induced, e.g.. by a chemotherapeutic agent used in cancer 
chemotherapy. "Treatment of an inflammatory disorder^ herein refers to 
administering a compound or a composition of the invention to a subject, who 
has an inflammatory disorder, a symptom of such a disorder or a predisposition 
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towards such a disorder, with the purpose to cure, relieve, alter, affect, or prevent 
the inflammatory disorder, the symptom of it, or the predis|K)sition towards it. 

An "effective amounf is the quantity of compound in which a beneficial outcome 
is achieved when the compound is administered to a subject or altematively, the 
quantity of compound that possess a desired activity in-vlvo or in-vitro. In the 
case of inflammatory disorders and autoimmune disorders, a beneficial clinical 
outcome includes reduction in the extent or severity of the symptoms associated 
with the disease or disorder and/or an increase in the longevity and/or quality of 
life of the subject compared with the absence of the treatment The precise 
amount of compound administered to a subject will depend on the type and 
severity of the disease or condition and on the characteristics of the subject, such 
as general health, age, sex, body weight and tolerance to drugs. It will also 
depend on the degree, severity and type of inflammatory disorder or autoimmune 
disorder or the degree of immunosuppression sought. The skilled artisan will be 
able to detennine appropriate dosages depending on these and other factors. 
Effective amounts of the disclosed compounds typically range between about 1 
mg/mm^ per day and about 10 grams/mm^ per day, and preferably between 10 
mg/mm^ per day and about 1 gram/mm^. 

The compounds of the invention may contain one or more chiral centers and/or 
double bonds and, therefore, exist as stereoisomers, such as double-bond 
isomers (/.a, geometric isomers), enantiomers. or diastereomers. According to 
this invention, the chemical structures depicted herein, including the compounds 
of this invention, encompass all of the conresponding compounds' enantiomers 
and stereoisomers, that is. both the stereomerically pure form (e.g., geometrically 
pure, enantiomerically pure, or diastereomerically pure) and enantiomeric, 
diastereomeric, and geometric isomeric mixtures. In some cases, one 
enantiomer. diastereomer. or geometric isomer will possess superior activity or 
an improved toxicity or kinetic profile compared to others. In those cases, such 
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enantiomers, diastereomers. and geometric isomers of a compound of this 
invention is prefen^ed. 

Tlie temi "inhibit production of IL-2" and lilce tenms means inhibiting IL-2 
synthesis (e.g. by inhibiting transcription (mRNA expression), or translation 
(protein expression)) and/or inhibiting IL-2 secretion in a cell that has the ability to 
produce and/or secrete IL-2 (e.g., T lymphocyte). Likewise, the temi "inhibiting 
production of IL-2, IL-4, IL-5, IL-13, GM-CSF. TNF-a or INF^ means inhibiting 
the synthesis (e.g. by inhibiting transcription, or translation) and/or inhibiting the 
secretion in a cell that has the ability to produce and/or secrete these cytokines. 

As used herein, a composition that "substantially" comprises a compound means 
that the composition contains more than about 80% by weight, more preferably 
more than about 90% by weight, even more preferably more than about 95% by 
weight, and most preferably more than about 97% by weight of the compound. 

As used herein, a composition that is "substantially free" of a compound means 
that the composition contains less than about 20% by weight, more preferably 
less than about 10% by weight, even more preferably less than about 5% by 
weight, and most preferably less than about 3% by weight of the compound. 

As used herein, a reaction that is "substantially complete" means that the 
reaction contains more than about 80% by weight of the desired product, more 
preferably more than about 90% by weight of the desired product, even more 
preferably more than about 95% by weight of the desired product, and most 
preferably more than about 97% by weight of the desired product 

As used herein, a racemic mixture means about 50% of one enantiomer and 
about 50% of is corresponding enantiomer relative to all chiral centers in the 
molecule. The invention encompasses all enantiomerically-pure. 
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enantiomerically-enriched, diastereomerically pure, diastereomerically enriched, 
and racemic mbctures of the compounds of any one of fomiulas (I) through (XXI). 

Enantiomeric and diastereomeric mixtures can be resolved into their component 
enantiomers or stereoisomers by well known methods, such as chiral-phase gas 
chromatography, chiral-phase high perfomiance liquid chromatography, 
crystallizing the compound as a chiral salt complex, or crystallizing the compound 
in a chiral solvent. Enantiomers and diastereomers can also be obtained from 
diastereomerically- or enantiomerically-pure intermediates, reagents, and 
catalysts by well known asymmetric synthetic methods. 

When administered to a patient, e.g., to a non-human animal for veterinary use 
or for improvement of livestock, or to a human for clinical use. the compounds of 
the invention are typically administered in isolated fonn or as the isolated forni in 
a phamiaceutical composition. As used herein, "isolated" means that the 
compounds of the invention are separated from other components of either (a) a 
natural source, such as a plant or cell, preferably bacterial culture, or (b) a 
synthetic organic chemical reaction mixture. Preferably, via conventional 
techniques, the compounds of the invention are purified. As used herein, 
"purified" means that when isolated, the isolate contains at least 95%. preferably 
at least 98%, of a single compound of the invention by weight of the isolate. 

Only those choices and combinations of substituents that result in a stable 
structure are contemplated. Such choices and combinations will be apparent to 
those of ordinary skill in the art and may be determined without undue 
experimentation. 

The invention can be understood more fully by reference to the following detailed 
description and illustrative examples, which are intended to exemplify non- 
limiting embodiments of the invention. 
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SPECIFIC EMBODIMENTS 

The invention relates to compounds and phaimaceutlcal compositions tliat are 
particularly useful for immunosuppression or to treat or prevent inflammatory 
conditions and immune disorders. 

One embodiment of the invention relates to compounds of fomiula (I): 



and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

X is an optionally substituted phenyl, an optionally substituted 4H- 
[1 .2,4]triazol-4-yl, an optionally substituted pyridyl, or an optionally substituted 
indolizinyl; 

Y is NR1R2. an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl. an optionally substituted heterocyclyl. an optionally substituted aryl 
or an optionally substituted heteroaryl; 

A is -O, -S(0)p- -NH-. -NZ., -CH=CH-, -CZ=CH-. -CH=CZ-, .N=CH-, 
-N=CZ-, -CH=N-. -CZ=N-,oranN-oxideof-N=CH-, -N=CZ-. -CH=N-, or 
-CZ=N-; 

each Z is independently selected from the group consisting of an 
optionally substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 
an optionally substituted heteroaryl, an optionally substituted aralkyi, an 
optionally substituted heteraralkyi, a haloalkyl. -C(0)NRiR2. -NR4C(0)R6, halo, 
-OR4, cyano. nitro, haloalkoxy, -C(0)R4. -NR1R2. -SR4, -C(0)0R4, -0C(0)R4, 
-NR4C(0)NRiR2, -0C(0)NRiR2. -NR4C(0)OR5, -S(0)pR4, or -S(0)pNRiR2; 




(I) 
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L is a Bnker selected from the group consisting of a covalent bond, - 
NRCH2-. -CH2NR-. -C(0)-, -NR-C(O)-, -C(0)-NR-. -0C(0)-, -C(0)0-. -C(S)-. 
-NR-C(S)-, -C(S)-NR-; 

each R is independently selected from -H, an alkyi, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2, for each occun^ence are, independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally substituted 
alkynyl, an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 
an optionally substituted heteroaryl, an optionally substituted aralkyi, or an 
optionally substituted heteraralkyi; or Ri and R2 taken together with the nitrogen 
to which they are attached is optionally substituted heterocyclyl or optionally 
substituted heteroaryl; 

R4 and R5 for each occun-ence is, Independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally substituted 
alkynyl, an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 
an optionally substituted heteroaryl, an optionally substituted aralkyi, or an 
optionally substituted heteraralkyi; 

n is 0 or an integer from 1 to 4; and 
pisO, 1. or2. 

In another embodiment, the invention relates to compounds represented by the 
following structural fomriula (II): 




(Z)„ 
(N) 

and phannaoeutically acceptable salts, solvates, clathrates, and prodrugs 
thereof wherein: 
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X. A, Z. L, and n are defined as for formula (I); and 

Yi is an optionally substituted aryl or an optionally sut)stituted heteroaryl. 

In one embodiment, compounds of the invention are represented by 
fomnula (II), as defined above, provided that one or more (for example, ail) of the 
following conditions are met: 

1) Yi is not a heteroaryl that is further substituted with a substituted or 
unsubstituted aryl or a substituted or unsubstituted heteroaryl; 

2) when X is p-halophenyl, p-nitrophenyl, p-cyanophenyl, p- 
(methoxymethyl)phenyl, p-(benzamido)phenyl, a substituted p- 
(benzamido)phenyl, or p-carboxyphenyl, Y is not a substituted or unsubstituted 
phenyl, an unsubstituted furyl, a substituted or an unsubstituted thiophenyl, a 
substituted benzo[b]thiophenyl, an unsubstituted thiazolyl, a substituted 7,8- 
dihydronaphthyl, a substituted pyrazinyl, or a substituted or unsubstituted 
pyridinyl; 

3) when X is m-nitrophenyl or m-(trifluoromethyl)phenyl, Yi is not a 
substituted or unsubstituted phenyl; 

4) X is not a phenyl that is substituted in the ortho position with - 
S(0)2NH2; and/or 

5) X is not a nitrophenyl when Yi is a substituted IHijyrazolyl. 

In another embodiment, the invention is related to compounds represented by 
fomnula (ill): 



and pharmaceutically acceptable salts, solvates, clathrates, and prodmgs 
thereof wherein: 

X, A, Z, L, and n are defined as in fomiula (I); and 




(IN) 
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Y2 is an optionally substituted cycloalkyi. an optionally substituted 
cycloalkenyl, or an optionally substituted heterocyclyl. 

In one embodiment, compounds of the invention are represented by 
fonnula (III), as defined above, provided that one or more (for example, all) of the 
following conditions are met: 

1) X is not a phenyl that is substituted in the ortho position with -CN or - 

S(0)2NH2; 

2) Y2 is not a 4,5-dihydroisoxazlyl that is further substituted with a 
substituted or unsubstituted aryl or a substituted or unsubstituted heteroaryl; 
and/or 

3) Y2 is not a substituted cyclopentenyl. 

In another embodiment, the invention relates to compounds represented by 
fonnula (IV): 



and phamnaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

L, Z and n are defined as in fonnula (I); 

R3 and R22, for each occunrence. are, independently, selected from the 
group consisting of an optionally substituted alkyi, an optionally substituted 
alkenyl, an optionally substituted alkynyl, an optionally substituted cycloalkyi, an 
optionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an optionally 
substituted aralkyi, an optionally substituted heteraralkyl.a haloalkyl. -C(0)NRiR2. 
-NR4C(0)R5. halo. -OR4, cyano, nitro, haloalkoxy, -C(0)R4. -NR1R2. -SR4, 




(IV) 
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-C(0)0R4. -0C(0)R4. -NR4C(0)NRiR2. -0C(0)NRiR2. -NR4C(0)OR5. 

-S(0)pR4. or -S(0)pNRiR2: 

Ri, R2. R4, R5 and p are defined as above;and 

m and q are each independently, 0 or an Integer from 1 to 5. 

In one embodiment, compounds of the invention are represented by 

fomiula (IV) provided that one or more (for example, all) of the following 

conditions are met: 

1) when X is p-halophenyl, p-nitrophenyl, p-cyanophenyl, p- 
(methoxymethyl)phenyl, p-(benzamido)phenyl, a substituted p- 
(benzamido)phenyl, or p-carboxyphenyl. Y or Yi is not a substituted or 
unsubstituted phenyl, an unsubstituted furyl, a substituted or an unsubstituted 
thiophenyl, a substituted ben2o[b]thiophenyl, an unsubstituted thiazolyl, a 
substituted 7,8-dihydronaphthyl, a substituted pyrazinyl, or a substituted or 
unsubstituted pyridinyl; 

2) X is m-nitrophenyl or m-(trifluoromethyl)phenyl, Y or Yi is not a 
substituted or unsubstituted phenyl; and/or 

3) X is not a phenyl that is substituted in the ortho position with - 

S(0)2NH2. 

In another embodiment, the invention relates to compounds represented by 
fomiula (V): 




(V) 
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and pharmaoeutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

Y, Z and n are defined as In fomnula (i); 

Ri2 and Ri3, for each occunBnce, Is, Independently, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally substituted 
alkynyl, an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, 
an optionally substituted heteroaryl, an optionally substituted aralkyi, an 
optionally substituted heteraralkyl.a haloalkyi, -C(0)NRiR2. -NR4C(0)R5. halo, 
-OR4, cyano, nitro, haloalkoxy. -C(0)R4. -NR1R2, -SR,. -C(0)0R4, -0C(0)R4, 
-NR4C(0)NRiR2, -0C(0)NRiR2, -NR4C(0)OR5. -S(0)pR4, or -S(0)pNRiR2; , 

Ri, R2. R4. R5 and p are defined as above; 

r is 0, 1 or 2; and 

s is 0 or an integer from 1 to 4. 

In another embodiment, the invention relates to compounds represented by 
fomiula (VI): 




(VI) 



and pharmaceutically acceptable salts, solvates, clathrates, and prodmgs 
thereof, wherein: 

Y, Z, L, and n are defined as for fonnula (I); 
R3, Is defined as for fonnula (IV); and 
uis 0, 1,or2. 

In another embodiment, the invention relates to compounds represented by 
fonnula (VII): 
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(vn) 

and pharmaceutically acceptable salts, solvates, clathrates, and 
prcxirugs thereof, wherein: 

Y, Z, L, and n are defined as in fbmiula (I); 

Az is CH. CZ, N or N->0; and 

R3 and m are defined as in formula (IV). 

In another embodiment, the invention relates to compounds represented by 
fomiula (VIII): 




(VIII) 

and pharmacegtically acceptable salts, solvates, clathrates. and prcxirugs 
thereof, wherein: 

L, Z and n are defined as for fomiula (I); 
Yi is defined as for formula (II); 
R3 and m are defined as for fomriula (IV); and 
A2 is defined as for formula (VII). 

In another embodiment, the invention relates to compounds represented by 
fomiula (IX): 
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Re 

(DO 



and pharmaceutically acceptable salts, solvates, clathrates, or prodrugs 
thereof, wherein: 

Y and L are defined as In formula (I); and 

R7 and Re are each, Independently. -H, -CF3, -CN, -C(0)CH3, -F. -CI, 
-OCH3. -OCH2CH3, -C(0)OCH2CH3. -SCH3. -NHCH3, or lower alkyi, provided that 
at least one of R? or Rs is not -H. 

In another embodiment, the invention relates to compounds represented by 
fonnula (X): 




1^8 

(X) 



and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

L is defined as for fomnula (I); 

Yi is defined as for formula (II) 

R7 and Rs are defined as forfomiula (IX). 
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In another embodiment, the Invention relates to compounds represented by 
fomiula (XI): 




(XI) 

and phannaceuticaily acceptable salts, solvates, clathrates, and prodaigs 
thereof, wherein: 

L is defined as for fomnula (I); 

R7 and R8 are defined as for fomnula (iX); 

Ai isCH,CR9,NorN-^0; 

R9, for each occurrence, is, independently, halo, lower alkyi, lower 
haloalkyi, lower alkoxy, lower haloalkoxy, or hydroxyl; and 
q is 0 or an integer from 1 to 5. 

In another embodiment, the invention relates to compounds represented by 
formula pCII): 1 




(XII) 



and phannaceuticaily acceptable salts, solvates, clathrates. or prodrugs 
thereof, wherein: 

Rr and Rs are defined as in formula (IX); and 
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Rio and Rn are each, independently, -F, -CI. a lower alkyi, a lower 
haloalkyi, a lower alkoxy or a lower haloalkoxy. 

In another embodiment, the invention relates to compounds represented by 
fonnula (XIII): 




(XIII) 



and phamiaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

L is defined as for formula (I); 

R7 and Re are defined as for fomiula (IX); and 

Rio and Rn are defined as in fomnula (XII). 

In one embodiment, compounds of the invention are represented by any 
one of fonnulas (I), (II), (IV). (VII) through (XIII), (XIX) and (XX) wherein one or 
more (for example, all) of the following conditions are met: 

1) when X is p-halophenyl, p-nitrophenyl, p-cyanophenyl, p- 
(methoxymethyl)phenyl, p-(benzamido)phenyl, a substituted p- 
(benzamido)phenyl, or p-carboxyphenyl, Y or Yi is not a substituted or 
unsubstituted phenyl, an unsubstituted furyl, a substituted or an unsubstituted 
thiophenyl, a substituted benzo[b]thiophenyl, an unsubstituted thiazolyl, a 
substituted 7,8-dihydronaphthyl, a substituted pyrazinyl, or a substituted or 
unsubstituted pyridinyl; 

2) when X is m-nitrophenyl or m-(trifluoromethyl)phenyl. Y or Yi is not a 
substituted or unsubstituted phenyl; and/or 
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3) X is not a phenyl that Is substituted in the ortho position with - 
S(0)2NH2. 

In one embodiment, the invention relates to compounds represented by fonnula 
(XIV): 



Y is defined as for fomnula (I); 

Ri4 and R15 are each, independently, -CF3. -OCH3, -F, -CI. or-C(0)OCH3; 

and 

t is 0, 1 or 2. 

In another embodiment, the invention relates to compounds represented by 
fonnula PCV): 




(XIV) 

and phamnaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 



(Rl5)l 
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(XV) 

and pharmaceutically acceptable salts, solvates, clathiates, and prodnjgs 
thereof, wherein: 

R9 and q are defined as for fonnula p(l); and 
Ri4, Ris and t are defined as for fonnula PCIV). 

In another embodiment, the invention relates to compounds represented fonnula 
(XVI): 



Rl7 




V / 



(Rl5)i 



(XVI) 



and phannaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

Ri4, Ri5, and tare defined as for fonnula (XIV); and 
R16 and Ri7 are each, independently. -F or-OCHa. 



In another embodiment, the invention relates to compounds represented by 
fonnula (XVII): 
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-NH 




(Rl6)t 



(XVII) 



and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

Ri4, Ri5, and t are defined as for fonnula (XIV); and 
Ri6 and R17 are defined as for fonnula (XVI). 

In another eml)odlment, the invention relates to compounds represented by 
formula (XVIII): 



and phamiaoeutlcally acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

R9 and q are defined as for fonnula (XI); and 

R20 and R21 are each, independently, -H, -F, -CI, a lower alkyi, thiophenyl, 
-OCH3.-CF3,or-OCF3; 



(«?9)q 




(XVIII) 
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In another embodiment the invention relates to compounds represented by 
fonnula (XIX): 

(Z)n 




(XIX) 



and phannaceutically acceptable salts, solvates, clathrates, and prodmgs 
thereof, wherein: 

X. Y, L, Z, and n are defined as for fomiula (I); and 
A2 is defined as for formula (Vll). 

In another embodiment, the invention relates to compounds represented by 
formula (XX): 




(XX) 



and phannaceutically acceptable salts, solvates, clathrates, and prodrugs 
thereof, wherein: 

X, L, Z, and n are defined as for fonnula (I); 
Yi is defined as in fonnula (II); and 
A2 is defined as for fonnula (Vll). 

In one onbodiment, compounds of the invention are represented by 
fonnula (XX), as defined above, provided that one or more (for example, all) of 
the following conditions are met: 

1) Yi is not a heteroaryl that is further substituted with a substituted or 
unsubstituted aryl or a substituted or unsubstituted heteroaryl; 
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2) when X is p-halophenyl, p-nitrophenyl, p-cyapophenyl, p- 
(methoxymethyl)phenyl, p-(benzamido)phenyl, a substituted p- 
(ben'zamido)phenyl, or p-carboxyp!ienyl, Y is not a substituted or unsubstituted 
phenyl, an unsubstituted furyl, a substituted or an unsubstituted thiophenyl, a 
substituted benzo[b]thlophenyl. an unsubstituted thiazolyl, a substituted 7,8- 
dihydronaphthyl, a substituted pyrazinyl. or a substituted or unsubstituted 
pyridinyl; 

3) when X is m-nitrophenyl or m-(trifluoromethyl)phenyl, Yi is not a 
substituted or unsubstituted phenyl; 

4) X Is not a phenyl that is substituted in the ortho position with - 

S(0)2NH2: and/or 

5) X is not a nitrophenyl when Yi is a substituted 1H-pyrazolyl. 

In another embodiment, the invention relates to compounds represented by 
fomiula (XXI): 



and phannaceutically acceptable salts, solvates, clathrates. and prodrugs 
thereof, wherein: 

X, L, Z, and n are defined as for fomiula (I); 
Yz is defined as in fomnula (III); and 
As is defined as for fonnula (VII). 

In one embodiment, compounds of the invention are represented by 
formula (XX\), as defined above, provided that one or more (for example, all) of 
the follovnng conditions are met: 



1) X is not a phenyl that is substituted in the ortho position vyrith -CN or - 
S(0)2NH2; 




(XXI) 
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2) Y2 is not a 4,5-dihydroisoxaziyl that is furtlier substituted with a 
substituted or unsubstituted aryl or a substituted or unsubstituted heteroaryl; 
and/or 

3) Yz is not a substituted (^clopentenyl. 

In another embodiment, the invention relates to compounds selected from group 
(I) as follows: 

3-Fluoro-N-(2-trifluoromethyl-biphenyi-4-yl)-isonlcotinamide; 
3-Fluoro-N-(2'-methyl-biphenyl-4-yl)-lsonicotinamide; 

3- Fiuoro-N-(3'-trifluoromethyl- biphenyl-4-yl)-isonlcotlnamide: 
N-(2,2'-Bis-trifluoromethyl- bipheny!-4-yl)-2,3-dlfluoro- ben2amlde; 
N-[4-(1 ,2-Dimethyl-but-1 -enyl)-3-trifluoromethyl-phenyl]-2,3- 

difluoro- 
benzamide; 

4'-(2,3-Difluoro-benzoylamino)-biphenyl-2-carboxylicacid 

dimethylamide; 

N-(2'-Trifluoromethyl-blphenyl-4-yl)-nicotinamide; 
N-(2'-Trifluoromethyl-biphenyl-4-yl)-isonicotinamide; 
Thlophene-2-carboxylic add (2'-trifluoromethyl-blphenyl-4- yl)- 

amide; 

. 4-Fluoro-N-(2'-trifluoromethyl- biphenyl-4-yl)-benzamide; 

2.4- Dimethyl-thiazole-5- carboxylic acid (2'-trifluoromethyl-biphenyl- 
4- yl)-amlde; 

4- TrifIuoromethyl-N-(2'-trlfluoromethyl-biphenyl-4-yl)-nicotinamide; 
2-Methyl-5-trifluoromethyl- oxazole-4-carboxylic acid (2- 

trifluoromethyl-biphenyl-4-yl)-amlde; 

2-Ethyl-5-methyl-2H-pyrazole-3-cart)oxylic acid (2'-trifluoromethyl- 

biphenyl-4- yl)-amide; 

2,3-Difluoro-N-(2'-trifluoromethyl-bipheny!-4-yl)-benzamide: 

2.5- Difluoro-N-(2'-trifluoromethyl-biphenyl-4;yl)-benzamide; 
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2,3-Difluoro-N-(3-fluoro-2'-trifluoromethyl-biphenyl-4-yl)- 
benzamide; 

N-(2^5'-Bis-trffluoromethyl-biphenyl-4-yl)-2.3-difluo^o-benzamlde; 
2,3-DifIuorc>-N-(2'-fluoro-5'-trifluoromethyl-biphenyl-4-yl)- 
benzamide; 

2,3-Difluoro-N-(4'-fluoro-2-trifluoromethyl-biphenyl-4-yl)- 
benzamide; 

2,3-Difluoro-N-[4-(2- trifluoromethyl-indolizin-3-yl)- phenyl]- 
benzamide; 

2,3-Difluoro-N-(2'-fluoro-6'- trifluoromethyl-biphenyl-4-yl)- 
benzamide; 

2,3-Difluoro-N-(2'-chloro-5'-trifluoromethyl-biphenyl-4-yl)- 
benzamide; 

4-Methyl-l1 ,2,31thiadiazole-5- carboxylic acid (2',5'-bis- 
trifluoromethyl-biphenyl-4-yl)-amide; 

Pyridine-2-carboxyljc acid (2'-trifluorometliyi-biphenyl-4- yi)-amide; 

Pyrazine-2-carboxylic acid (2'-trifluoromethyl-biphenyl-4- yl)-amide; 

4-IVletliyl-[1 ,2,33thiadiazole-5- carboxylic acid (2'-chIoro-5'- 
trifluorometliyl-biphenyl-4-yl)-amide; 

N-(2',5'-Bis-trifluoromethyl- biplienyl-4-yl)-2.5-dif!uoro- benzamide; 

N-(2',5'-Dichloro-biplienyl-4-yl)-2,3-dlfluoro-benzam!de; 

N-(5'-Cyano-2'-methoxy-biphenyl-4-yi)-2,3-difluoro-benzamide; 

N-(2',5'-Dimethoxy-biphenyl-4- yl)-2,3-difiuoro-benzamide; 

N-[4-(3,5-Bis-trifluoromethyl- [1 .2.4]triazoI-4-yl)-plienyl]-2.3-difiuoro- 
benzamide; 

3-i\/lethyl-thiophene-2-carboxylic acid-(4-(3,5-bis-trifluoromethyl- 
I1,2.41triazol-4-yl)-phenyl)-amide; 

N-[4-(3-trlfluoromethyl-5-(thiophen-4-ylH1,2,4ltriazol-4-yl)-phenylJ- 

2.3-difluoro-benzamide; 

N-[4-(3-trifluoromethyl-5-{tliiophen-4-yl)-I1.2,4]triazol-4-yl)-phenyl]- 

2,3-difluoro-benzamide; 
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N-[4K34rifluoromethyl-lndolizin-3-yO-phenyl]-2,3-difluoro- 
benzamide; 

N-I4-(3-cyano-5-trifluoromethyl-pyrid-2-yl)-phenyl]-2,3^1ifluoro- 
benzamide; 

N-(2\5'-bis-trifluorc)methyl-biphenyl-4-yl)-2-methoxy-benzamide; 
5-Methyl-isoxazol-3-carboxylic acid (2'.5'-bls-trifluoromethyl- 
b!phenyl-4-yl)-amide; 

1,3-Dimethyl-1H-pyrazol-5-carboxylic acid (Z,5'-bis-trifluoromethyl- 

biplienyl-4-yl)-amide; 

[1,2,3]-Thiadiazoie-4-carboxylic acid (2',5'-bis-trifluoromethyl- 

biplienyl-4-yl)-amide; 

lsoxazole-5-carboxylicacid (2',5'-bis-trifluorometliyl-biphenyl- 4-yl)- 

amide; 

3,5-dimetliyIisoxazole-4-carboxylic acid (2',5'-bis-trifluorometliyl- 

biplienyl-4-yl)-amide; • 

N-(2'-methoxy-5'-cliloro-biphenyl-4-yl)-2,3-difluoro-benzamide; 

N-(2',5'-bis-trifluorometliyl-biplienyl-4-yl)-2-metiioxybenzamide; 

N-(2'-methoxy-5'-metliyl-biphenyl-4-yl)-2,3-difluorobenzamide; 

N-(2',5'-dimetliyl-biplienyl-4-yl)-2,3-difluorobenzamide; 

3-methylisoxazole-4-carboxylic acid (2',5'-bis-trifiuorometliyl- 

biplienyl- 4-yl)-amide; 

N-(2',5'-bis-trifluorometliyl-biplienyl-4-yl)-2-hydroxybenzamide; 

N-(2'-metlioxy-5'-acetyl- biphenyl-4-yl)-2,3-difluorobenzamide; 

5-metliylisoxazole-4-carboxylic acid (2',5'-bis-trifluorometliyl- 

biphenyl-4- yl)-amide; 

N-(2',4',5'-trimettiyi- biplienyl-4-yl)-2,3-difluorobenzamide; 
N-(2',5'-bis-trifluoromethyi- biplienyl-4-yl)-2,3-dimetliyibenzamide; 
N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2-methyl-3- 

chlorobenzamide; 

N-(2'.5'-bis-trifluoromethyl-biphenyl-4-yl)-2-metiiyl-3- 

fluorobenzamide: 
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N-(2\5'4)is-trlfluoromethyl-biphenyl-4-yl)-2-methyl-3- 

methoxybenzamide; 

4-methyl-[1 .2,3]-thiadiazole-5-carboxylic add (2',5'-dimethoxy 
biphenyM-yl)-amide; 

N-(2\5'-dimethoxy-biphenyl-4-yl)-2-methylbenzamide; 

2- methyl-pyridine-3-carboxylic acid (2\5'-bis-trifluoromethyl- 

biphenyl- 4-yl)-amide; 

2,3"dihydro-ben2o[1,4]dioxine-5-carboxylic acid (2\5'-bis- 
trifluoromethyl-biphenyl-4-yl)-amide; 

• 1-methyl-1 H-imidazole-5-carboxylic acid (2\5'4)is-trifluoromethyl- 
biphenyl- 4-yl)-amide; 

3- methyl-pyridine-4-carboxylic acid (2',5'-dimethoxy-biphenyl- 4-yl)- 

amide; 

3-methyl-pyridine-4-carboxylic acid (2\5 -bis-trifluoromethiyl- 
biphenyl- 4-yl)-amide; 

3-methyl-pyridine-4-carboxyiic acid (2'-methoxy-5'-<:lilorobiplienyl- 

4-yl)-amide; 

3-fluoro-pyridine-4-carboxylic acid (2',5'-dimethoxybiphenyl- 4-yl)- 

amide; 

3-fluoro-pyridine-4-carboxylic acid (2'-metlioxy-5'-clilorobiplienyl-4- 
yl)- amide; 

3-fluoro-pyridine-4-carboxylic acid (2',5'-bis-trifluoromethylbipiienyl- 
4-yl)-amide; 

3-metliyl-pyridine-4-carboxylic acid (2'-metlioxy-5'-methylbiplieriyl- 
4-yl)-amide; 

3- methyl-pyridine-4-carboxylic acid (2',5'-dimetliylbiphenyl-4-yl)- 

amide; 

4- metliyl-[1 ,2,3]-thiadiazole-5-carboxylic acid (2'-metliQxy-5'- < 
acetylbiphenyl- 4-yl)-amide; 

3-fluoro-pyridine-4-carboxylic acid (2'-difluorofnethoxy- 5'- 
clilorobiplienyl- 4-yl)-amide; 
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4-methylK1 .2,3Hhiadiazole-5K»rboxylic acid {2HN,N 
dimethylamino)- 5-trifluoromethoxybiphenyl-4-yl}-amide: 

3-methyl-pyrldine-4-carboxylic acid (2'-chloro-5 - 
trifluoromethylbiphenyl- 4-yl)-amlde; 

3-methyl-pyridine-4-carboxylic acid (2 -methylsulfanyl-biphenyl- 4- 
yi)-amide; 

3-methyl-pyridine-4-carboxylic acid (2'-ethyl-biplienyl-4-yl)-amide; 
3-methyl-pyridine^arboxylic acid (2'-isopropyl-biplienyl-4-yl)- 
amide; ) 

N-{5-(2\5'-dimethoxyphenyl)- pyrid-2-yl}-2-methylbenzamide; 
3-methyl-pyridine-4-carboxylic acid (2\5'-dietliylbiphenyI-4-yl)- 

amide; 

3-methyl"pyridine-4-carboxylic acid {2 -(N.N-dimethylamino)-5 - 
methoxybiphenyl-4-yl}-amide; 

3-methyl-pyridine-4-carboxylic acid {2 -(N-dimethylamino)- 5*- 
carbethoxybiplienyl-4-yl}-amide; 

3-methyl-pyridine-4-carboxylic acid (2'-etlioxy-5 -chlorobiphenyl- 4- 
yl)-amide; 

N-(2'-dimetlioxy-5'-cliloro biphenyl-4-yl)-2,6-difluorobenzamide; 
N-(2-methoxy-5-chlbro- biplienyl-4-yl)"2,4,5-trifIuoroben2am[de; 
N-(2\&-bis-trifluoromethyl biphenyl-4-yl)-2,6-difluorobenzamide; 
N-(2-chloro-5'-trifluorometliyl biphenyl-4-yl)-2,6-difluorobenzamide; 
N-(2',5'-dimethyl biphenyl-4-yl)-2,6-difluorobenzamide; 
N-(2'.5'-dichlorobiplienyl-4-yl)-2,6-difluorobenzamide; 

2.3- Difluor<>N-[4-(2-trifluoromethyl-indolizin-3-yl)-phenyl]- 
benzamide; 

2.5-Difluoro-N-[4-(2-trifluorornethyl-indolizin-3--yi)-plienyl]- 
benzamide; 

3.4- dimethoxy-N-[4-(2-trifluorometliyl-indolizin-3-yl)-phenyl]- 
benzamide; 
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N-[4-(5-chloro-2-trifluoromethyl-indolizin-3-yl)-phenyl]-2,3-d 
benzamide; 

5KJhloro-3^4-(2,3<lifluoro-benzoylamino)i3henyl]-24rlfluorome^^^^ 
indolizine-6-carboxylic acid methyl ester; 

3-[4-(2,3<lifluoro4)enzoylamino>phenyl]-24rifIuoromethyl- 
indolizine-6-carboxylic acid metliyl ester; 

2>difIuoro-N-[4-(6-metlioxy-24rifluorometliyl-indolizin-3-yl)- 

plienyi]- benzamide; 

N-[4-(5-fluoro-2-trifluoromethyl-indolizin-3-yl)--piienyl]-2,3-difluoro- 

benzamide; 

N"[4-(5-methoxy-24rifiuorometliyl-indolizin-3-yl)-phenyil-2,3- 

difluoro- benzamide; 

N-[4-(5-Chloro-2.7-bis-trifluoromethyl-indolizin-3-yl)-phenyll-2,3- 

difluoro-benzamide; 

5-metlioxy-3-[4-(2,3-difluoro-benzoylamino)-plienyl]-2- 
trifluoromethyl- indolizine-6-carboxylic acid metliyl ester; 

2,3-difluoro-N-[4-(8-methoxy-2-trifluorometliyl-indolizin-3-yl)- 

phenyl]- benzamide; 

5-Chloro-3-[4-(2,3-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl- 

indolizine-7-carboxylic acid methyl ester; 

5-Chloro-3-[4-(2.6-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl- 
lndolizine-7-carboxylic acid methyl ester; 

2.6-difluoroN-[4-(8-methoxy-2-trifluoromethyl-indolizin-3-yl)- 
phenyl]- benzamide; 

5-Methoxy-3-[4-(2,6-difluorobenzoylamino)-phenyl]-2- 
trifluoromethyl- indolizine-6-carboxylic acid methyl ester; 

N.[4-(5-chloro-2,7-bis-trifluoromethyl-indolizin-3-yl)-phenyl]- 2.6- 
difluoro-benzamide; 

N-[4-(5-methoxy-2-trifluoromethyI-indolizin-3-yl)-phenyl]-2.6- 
difiuoro- benzamide; 
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N-[4-(5-fIuoro-24rifluoromethyl-indolizin-3-yl)-phenyl>2,6<lifl 
benzamide; 

2,6<lifluoro-N-[4-(6-methoxy-2-trifluoromethyl-indolizin-3-^^ 
phenyl]- benzamide; 

3-[4-(2,6<lifluorc)-benzoylamino)-phenyl]-2-trifluoromethyl- 
indolizine-6- carboxylic acid metliyl esten 

5<)hloro-3-[4-(2,6-difluorc>"benzoylamino)-plienyl]-2-trifluorome%^ 
indolizine-6-carboxylic add methyl ester; 

N-[4-(5-Chlorc>-2-trifluoromethyl-indolizin-3-yl)-phenyl]-2,6-difluor^ 
benzamide; 

N-[4-(5-Chloro-2-trifluoromethyNndolizin-3-yl)-phenyl]-2.4,5- 
trifluoro- benzamide; 

5-Chloro-3-[4-(2.4,5-trifluoro-benzoylamino)-phenyl]-2- 
trifluoromethyl- indoIizine-6-carboxylic acid methyl ester; 

3-[4-(2,4,5-trifluoro-benzoylamino)-phenyl]-2-trifluoromethyl- 
indolizine~6- carboxylic acid methyl ester; 

2.4.5-trifluoro-N-[4-(5-fluoro-2-trifluoromethyl-indolizin-3-yl)-phenyll- 
benzamide; 

2,4.5-trifluoro-N-[4-(6-methoxy-2-trifluoromethyl-indolizin-3-yl)- 
phenyl]- benzamide; 

2,4,5-trifluoro-N-[4-(5-methoxy-2-trifluoromethyl-indolizin-3-yl)- 
phenyl]- benzamide; 

N-[4-(5-Chloro-2J-bis4rifluoromethyl-indoiizin-3-yl)-phenyl]- 2,4,5- 
trifiuoro-benzamide; 

5-Methoxy-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyll-2- 
trifluoromethyNndolizine-6-carboxylic acid methyl ester; 

2,4.5-trifluoroN-[4-(8-methoxy-2-trlfluoromethyl-indolizin-<3-yl)- 
phenyl]- benzamide; 

5-Chloro-3-[4-(2,4.5-trifluoro-benzoylamino)-phenyll-2- 
trifluoromethyl- indolizine-7-carboxyllc acid methyl ester; 
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2.4.5-trifluoro-N-[4-(7-methoxy-2-trifluorometh^-indolizln-3-yl)- 
phenyl]- benzamide; 

2.6<iifluoro-N-[4-(7-fflethoxy-2-trifluoromethyl-indo!i^ 
phenyl]- benzamide; 

2,3<lifluoro-N-[4-(7-4nethoxy-2-trifluoronriethyl-indolizin-^^ 
phenyl]- benzamide; 

N-(2',5'-dimethoxy-biphenyl-4-yl)-2,6-difluoro-benzamlde; 

N-(2'-trifluoromethyl-5'-methyl-biphenyl-4-yl)-2.6-difluoro- 
benzamlde; 

N-(2\5-bis-trlfluoromethyl-biphenyl-4-yl)-2.6-dlfIuorobenzyl amine; 
N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2.6-difluoro-benzyl amine 
HCI salt; 

N-(2'-methoxy-5'-chlor(>-biphenyl-4-yl)-2,6-difluoro-benzyl amine; 
N-(2-methoxy-5'-chlorc>-biphenyl-4-yl)-2;6-difluoro-benzyl amine 
HCI salt; 

N',N'-diethyl-N-(2\5'-bis-trifluoromethyl biphenyl-4-yl) urea; 
2.3-difluoro-N-[4-(2-trifluoro-methyl-indolizin-3-yl)-phenyl]- 
benzamide; 

4-methyl-N-[4-(2-methyl- indolizin-3-yl)-phenyll- [1,2,3lthiadiazole 5- 
carboxylic acid amide; and 

phamnaceutically acceptable salts, solvates, clathrates, and 
prodrugs thereof. 

Particular compounds of any one of fonnulas (I) through (XXI) include those 
wherein: 

A is -CH=CH-, -CH=N-, or -N=CH-; or A2 is CH; 

L is a linker selected from the group consisting of -C(0)-, -NR-C(O)-, - 
C(0)-NR-, C(SK -NR-C(S)-, -C(S)-NR- (e.g., -NH-C(O)- or -C(O)-NH-); or L is - 
NHC(0)-or-NHCH2-; 

Y or Yi is an optionally substituted 5 or 6 membered aryl or an optionally 
substituted 5 or 6 membered heteroaryl; or Y or Yi Is an optionally substituted 
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phenyl, an optionally substituted pyridyl, an optionally substituted thiophenyl, 
[1,2,3Ithiadiazolyl, an optionally substituted isoxazolyl. pyrazoiyl. quinolinyl, 
Imldazolyl, or 2,3-dihydrobenzoI1 ,4]dioxlne; or Y or Yi is an optionally 
substituted phenyl, an optionally substituted pyridyl, or an optionally substituted 
[1,2,3]thiadiazolyl; or Y or Yi is optionally substituted aryl or optionally substituted 
heteroaryl (e.g., phenyl, thiadiazolyl. pyridyl, thienyl, thiazolyl, oxazolyl, 
isoxazolyl, quinolinyl, imidazolyl, pyrazoiyl or pyrazinyl), any of which may be 
optionally substituted with 1-3 (e.g., 1-2) substltuents independently selected 
from halo (e.g., F or CI), lower alkyi (e.g., methyl or ethyl), halogenated lower 
alkyi (e.g., CF3), or lower alkoxy; or Y or Yi is selected from the group consisting 
of: 




52 

I 



wo 2005/009539 



PCT/US2004/023895 




53 



wo 2005/009539 



PCTAJS2004/023895 



O 




or Y or Yi is selected from the group consisting of: 
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X is phenyl, 4H-[1 ,2,4]triazol-4-yl, or indolizinyl, any of Nwhich may be 
optionally substituted with 1-3 substituents independently selected from the 
group consisting of halo, lower alkyi, halogenated lower alkyl, lower alkoxy, 
acetyl, a lower mono- or di-alkyi amino, a lower alkyl sulfanyl, and a lower alkyl 
ester (e.g.. -C(0)OCH2CH3); or X is a phenyl, 4W-[1,2.4]triazol-4-yl, or indolixinyl 
that is optionally substituted with 1-2 substituents independently selected from 
halo (e.g.. F or CI), lower alkyl (e.g., methyl or ethyl), halogenated lower alkyl 
(e.g.. CFa), lower alkoxy. acetyl, a lower mono- or di-alkyi amino, a lower alkyl 
sulfanyl, and a lower alkyl ester (e.g.. -C(0)OCH2CH3); or X is selected from the 
group consisting of: 
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or X is selected from the group consisting of: 
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each Z is independently selected from the group consisting of optionally 
substituted lower alkyi (e.g., CH3 or CF3) and halo (e.g., F); in one embodiment, n 
is 0 and Z Is absent; 

each R is independently selected from -H, acetyl, tert-butoxycarbonyl, 
benzyloxycarbonyl (e.g.. -H); 

n is an integer selected from 04 (e.g., 0 or 1); and 

combinations thereof. 

The substituents used for compounds of fomrtulas (I) through (XVIII) or any of the 
specific compound shown below can be used in any combination that results in 
the fomnation of a stable compound. All such combinations are expressly 
encompassed in this invention. 

In another embodiment, the invention relates to phamnaceutical compositions 
that comprise a compound of any one of fomiulas (I) through (XXI), or a 
phamnaceutically acceptable salt, solvate, clathrate, or prodrug thereof, as an 
active ingredient, and a phamnaceutically acceptable carrier or vehicle. The 
compositions are useful for immunosuppression or to treat or prevent 
inflammatory conditions and immune disorders. 

In another embodiment, the invention relates to methods for immunosuppression 
or for treating or preventing inflammatory conditions or immune disorders in a 
patient in need thereof comprising administering an effective amount of a 
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compound represented by any one of fomiulas (I) through (XXI), or a 
phamnaceutically acceptable salt, solvate, ciathrate, or prodrug thereof. 

In another embodiment, the Invention relates to methods for immunosuppression 
or for treating or preventing inflammatory conditions or immune disorders in a 
patient in need thereof comprising administering an effective amount of a 
pharmaceutical composition that comprises a compound represented by any one 
of formulas (I) through (XXI), or a pharmaceutically acceptable salt, solvate, 
ciathrate, or prodrug thereof. 

In another embodiment, compounds of any one of fomiulas (I) through (XXI), or a 
pharmaceutically acceptable salt, solvate, ciathrate, or prodrug thereof, are 
particularly useful inhibiting immune cell (e.g.. T-cells and/or B-cells) activation 
(e.g., activation in response to an antigen) and/or T cell and/or B cell 
proliferation. Indicators of immune cell activation include secretion of 11-2 by T 
cells, proliferation of T cells and/or B cells, and the like. In one embodiment, a 
compound of any one of formulas (I) through (XXI) inhibits immune cell activation 
and/or T cell and/or B cell proliferation in a mammal (e.g., a human). 

In another embodiment, compounds of of any one of fomiula (I) through (XXI), or 
a phamiaceutically acceptable salt, solvate, ciathrate, or prodrug thereof, can 
inhibit the production of certain cytokines that regulate immune cell activation. 
For example, compounds of any one of formulas (I) through (XXI), or a 
pharmaceutically acceptable salt, solvate, ciathrate, or prodrug thereof, can 
inhibit the production of IL-2, IL^, IL-5, IL-13, GM-CSF, IFN-y, TNF-a and 
combinations thereof. In one embodiment, a compound of any one of formulas 
(I) through (XXI) inhibits cytokine production in a mammal (e.g., a human). 

In another embodiment, compounds of any one of fomiulas (I) through (XXI), or a 
pharmaceutically acceptable salt, solvate, ciathrate, or prodrug thereof, can 
modulate the activity of one or more ion channel involved in activation of immune 
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cells, such as CRAC ion channel, TRPM4 and Kv1.3. In one embodiment, a 
compound of any one of fomnulas (I) through (XXI), and particularly compounds 
of formulas (IV). (VII), (VIII), (IX), (X), (XI), (XII). and pCIII), can inhibit the influx of 
calcium Ions into an immune cell (e.g., T cells and/or B cells) by inhibiting the 
action of CRAC ion channels. In general, a decrease in Icrac cunrent upon 
contacting a cell with a compound is one indicator that the compound inhibitions 
CRAC Ion channels. Icrac current can be measured, for example, using a patch 
clamp technique, which is described in more detail in the examples below. In 
another embodiment, a compound of any one of fonnulas (I) through (XXI) 
activates TRPM4 ion channels. In another embodiment, a compound of any one 
of formulas (I) through (XXI) inhibits. Kv1.3 ion channels. In one embodiment, a 
compound of any one of formulas (I) through (XXI) modulates an ion channel in a 
mammal (e.g.. a human). 
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EXEMPLARY COMPOUNDS OF THE INVENTION 



Exemplary compounds of the invention are depicted in the table l)elow. 



Compound 
No. 


Structure 


Chemical Name 


1 




3-Fluoro-N-(2'-trifluoromethyl- 
biphenyl-4-yl)-lsonicotinamide 


2 




3- Fluoro-N-(2-methyl-biphenyl- 

4- yl)-isonicotinamide 


3 


F3C 


3-Fluoro-N-(3'-trifIuoromethyl- 
biphenyl-4-yl)-isonicotinamide 
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Compound 
No. 


Structure 


Chemical Name 








4 


.. Q- 

F3C 


N-(2.2-Bis-trifluoromethyl- 
biphenyl-4-yl)-2,3-d"rfluoro- 
benzamide 




F 

A 




5 


H3C CH3 ^ — \ 
F3C 


N.[4-(1 .2-Dimethyl-but-1-enyl)- 

3-trifluoromethyl-phenyl]-2,3- 

difluoro-benzamide 




F 

/ 




6 




4-(2,3-Difiuoro-benzoylamino)- 
biphenyl-2-carboxylic acid 
dimethylamide 
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Compound 
No. 


Stmcture 


Chemical Name 


7 




N-(2'-Trifluoromethyl-biphenyl- 
4-yl)-nicotinamide 


8 


M 

. Q 


N-(2'-Trifluoromethyl-biphenyl- 
4-yl)-isonicotinamide 


9 


0 

CF3 


Thiophene-2-carboxylic acid 

(2-trifluoromethyl-biphenyI-4- 

yl)-amide 


10 


\ 


4-Fluoro-N-(2-trifIuoromethyl- 
biphenyl-4-yl)-benzamide 
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Compound 
No. 


Structure 


Chemical Name 


11 




^ NH 


2.4-Dimethyl-thiazole-5- 
carbox^ic acid (2 - 
trifIuoromethyl-biplienyl-4- yl)- 
amide 


12 




P3C 


4-Trifluoromethyl-N- (2 - 
trifluorometliyl-biplienyl-4- yl)- 
nicotinamide 


13 


(So 


NH 


2-[\/lethyl-5-trifluoromethyl- 
oxazole-4-carboxylic acid (2 - 
trifiuoromethyl-biphenyl- 4-yl)- 
amide 


14 


CF3 


) NH 


2- Ethyl-5-methyI-2H-pyrazole- 

3- carboxylic acid (2 - 
trifluoromethyl-biphenyl-4- yl)- 
amide 


15 


00 




2,3-Difluoro-N-(2'- 

trifluoromethyl-biphenyl-4-yl)- 

benzamide 
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Compound 
No. 


Stmcture 


Chemical Name 


16 




2,5-Difluoro-N-(2*- 

trifluoromethyl-biphenyl-4-yl)- 

benzamide 


17 


PF3 F 


2,3-DifIuoro-N-(3-fluoro-2- 

trifluoromethyl-biphenyl-4-yl)- 

benzamide 


18 


CF3 


N-(2\5-Bis-trifluoromethyl- 
biphenyl-4-yl)-2,3-difluoro- 
benzamide 


19 




2,3-Difluoro-N-(2-fluoro-5- 

trifluoromethyl-biphenyl-4-yl)- 

benzamide 


20 




2.3-Difluoro-N-(4'-fluoro-2'- 

trifluoromethyl-biphenyl-4-yl)- 

benzamide 
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Compound 
No. 


Structure 


Chemical Name 


21 


CFa 


2,3-Difluoro-N-[4-(2- 

trifluoromethyl-indolizin-3-yl)- 

phenyl]-benzamide 


22 


PF3 


2>Difluoro-N-(2-fIuoro-6'- 

trifluoromethyl-biphenyl-4-yl)- 

benzamide 


23 


CI 

n / /==\ Fv F 


I 

2,3-Difluoro-N-(2'-chloro-5'- 

trifluoromethyl-biphenyl-4-yl)- 

benzamide 


24 




4-Methyl-[1 ,2,3]thiadiazole-5- 
carboxylic acid (2\5'-bi&- 
trifluoromethyl- biphenyl-4-yl)- 
amide 


25 


CF3 


Pyridine-2-carboxylic acid (2 - 
trifluoromethyl-biphenyl-4- yl)- 
amide 
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Compound 
No. 




wilClillUcll l^dlllc 


26 




Pyrazine-2-carbox^ic acid (2- 
trifluoromethyl-biphenyl-4- yl)- 
amide 


27 


CI 

>=^^ >-Ci 

F3C 0' 


4-Methyl-[1 ,2,3]thiadia2ole-5- 
carboxylic acid (2'-chIoro-5 - 
trifluoromethyl- biphenyl-4-yl)- 
amide 


28 


\ 

F 


N-(2',5-Bis-trifluoromethyl- 
biphenyl-4-yl)-2,5<lifluoro- 
benzamide 


29 




N-(2\5-Dichloro-biphenyl-4-yl)- 
2,3-difluoro-benzamide 


30 


OMe 


N-(5'-Cyano-2'-methoxy- 

biphenyl-4-yl)-2.3-difluoro- 

benzamide 
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Compound 
No. 


Structure 


oneiTiiCai iNarne 


31 


OMe 


N-(2*,5-Dimethoxy-biphenyl-4- 
yl)-2.3-difluoro-benzamide 


32 


F 

/ 


N-[4-(3,5-Bis-trifluoromethyl- 
[1 ,2,4]triazol-4-yl)-phenyl]- 2,3- 
difluoro-benzamide 


33 




2,3-difluoro-N-[4-(2-trifluoro- 

methyl-indolizin-3-yl)-phenyl]- 

benzamide 


34 




3-Methyl-thiophene-2- 
carboxylic acid-(4-(3,5-bis- 
trifluoromethyl-[1 ,2,4]triazol-4- 
yl)-phenyl)-amide 
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Compound 
No. 


Structure 


Chemical Name 


35 




N-[4-(3-trifluoromethyl-5- 
(thlophen-4-yl)-[1 ,2,4]tria2ol-4- 
yl)-phenyl]- 2,3-difluoro- 
benzamide 


36 


lo ^ 

/=\ 


N-[4-(3-trifluoromethyl-indolizirv 
3-yl)-phenyl]- 2,3-difluoro- 
benzamide. 


37 


) 


N-[4-(3-cyano-5-trifluoromethyl- 
pyrid'-2-yl)-phenyl]- 2,3-difluoro- 
benzamide 


38 


. Or 

FjC 


N-(2'.5'-bis-trifluoromethyl- 

biphenyl-4-yl)-2-methoxy- 

benzamide 
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Compound 
No. 



Structure 



Chemical Name 



39 



H3C. 




5-Methyl-isoxazol-3-carboxyliG 
acid (2',5-bis-trifluoromethyl- 
blphenyl-4-yl)-amide 



40 




1 ,3-Dimethyl-1 H-pyrazol-5- 
carboxylic acid (2\5 -bis- 
trifluoromethyl- biplienyl-4-yl)- 
amide 



41 




[1 ,2,3]-Thiadiazole-4-carboxylic 
acid (Z,5-bis-trifluoromethyl- 
biphienyl-4-yl)-amide 



42 




lsoxazole-5-carboxylic acid 

(2\ff-bis-trlfluoromethyl- 

biphenyl-4-yl)-amide 
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Compound 
No. 


Structure 


Chemical Name 


43 




3.5-dimethylisoxa20le-4- 
carboxylic acid (2'.5'-bis- 
trifluoromethyl- biphenyl-4-yl)- 
amide 


44 


r MT 


N-(2'-metlio)cy-5'-cliloro - 

biphenyl-4-yl)-2,3-difluoro- 

benzamide 


45 


\ / ff^^ 


N-(2',ff-bis-trifluoromethyl- 

biphenyl-4-yl)-2- 

methoxybenzamide 


46 


r-C K 

\ / \ >/ ^ 


N-(2'-methoxy-5'-methyl- 

biphenyl-4-yl)-2,3- 

difluorobenzamide 
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Compound 
No. 


Structure 


Chemical Name 


47 




N-(2',ff-dimethyl-biphenyl-4-yl)- 
2,S-difluorobenzamide 


48 


%^ ^CH3 


3-methylisoxazole-4-carboxylic 
acid (2',5'-bis-trifluoromethyl- 
biphenyl-4-yl)-amide 


49 


F3C 


N-(2',5-bis-trifluoromethyI- 

biphenyl-4-yl)-2- 

hydroxybenzamide 


50 


F 

\ /~\ u — ^ 


N-(2'-methoxy-5'-acetyl- 

biphenyl-4.yl)-2.3- 

difluorobenzamide 
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Compound 
No. 


Structure 


Chemical Name 


51 




5-methylisoxazole-4-carboxylic 
acid (2',5'-bis-trifluoromethyl- 
biphenyl-4-yl)-amid6 


52 


HsC^-^ / \ // ^" 

H3C 


N-(2\4\5'-trlmethyl- biphenyl-4- 
yl)-2,3-difIuorobenzamide 


53 


r 

\ \ i7 ^ 


N-(2*,5'-bis-trifluoromethyl- 

blphenyl-4-yl)-2.3- 

dlmethylbenzamlde 


54 


FaC 


N-(2\5'-bis-trifluoromethyl- 

biphenyl-4-yI)-2-methyl-3- 

chlorobenzamide 
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Compound 
No. 


Stmcture 


Chemical Name 


55 


F 
/ 

F3C 


N-(2',5-bis-trifluoromethyl- 

biphenyl-4-yl)-2-methyl-3- 

fluorobenzamide 


56 


PCH3 

PF3 — 

^ '\ / \ NH 

F3C 


N-(2',5'-bis-trtfluoromethyl- 

biphenyl-4-yl)-2-methyl-3- 

methoxybenzamide 


57 




quinoline-4-carboxylic add 
(2',5-bis-trifluoromethyl- 
biphenyl-4-yl)-amide , 


58 


r H 

\ / \^ NH 

H3CO 


4-methyl-[1 .2,3]-thiadiazole-5- 
carboxyiic acid (2\5'- 
dimethoxy-biphenyl-4-yl)-amide 
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Compound 
No. 


Structure 


Chemical Name 


59 


0CH3 — ^ 

ryry_r° ' 

HaCO 


N-(2',5'-dimethoxy- biphenyM- 
yl)-2-methylbenzamide 


60 




2-methyl-pyridine-3-carboxylic 
acid (2',5 -bis-trifluoromethyl- 
biphenyl-4-yl)-amide 


61 


/"A 


2,3-dihydro-benzo[1 ,4]dioxine- 
5-carboxylic acid (2\5-bis- 
trifluoromethyI-biplienyl-4-yl)- 
amide 


62 


F3C 


1 -methyI-1 H-imidazole-S- 
carboxylic acid (2',5'-bis- 
trifluoromethyl-biphenyl-4-yl)- 
amide 
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Compound 
No. 


Structure 


Chemical Name 


63 


0CH3 

HaCO 


3- methyl-pyridine-4-carboxylic 
acid (2\5 -dimethoxy-biphenyl- 

4- yl)-amide 


64 


\ / \^ >/ 

FaC 


3-methyI-pyridine-4-carboxyllc 
acid (2\5 -bis-trifluoromethyl- 
biplienyl-4-yl)-amide 


65 


0CH3 > — f 

Cl 


3-metliy[-pyr1dine-4-carboxylic 
add (2 -methoxy-5'- 
chlorobiphenyl-4-yl)-amide 


66 




3-fluoro-pyridine-4-carboxyIic 
acid (2\5*-dimelhoxybiphenyl-4- 
yl)-amide 
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Compound 
No. 


Structure 


Chemical Name 


67 


_ Or 

a 


3-fluoro-pyricline-4-carboxylic 
acid (2'-methoxy-5'- 
chlorobiphenyl-4-yl)-amide 


68 


\ / \ // — 


3-fluoro-pyridine-4-carboxyiic 
acid (2\5'-bis- 

trifluoromethylbiphenyl-4-yl)- 
amide 


69 


N==v 

H3C 


3-methyl-pyridine-4-carboxylic 
acid (2 -methoxy-5 - 
metliyIbipiienyl-4-yl)-amide 


70 




3-methyl-pyridine-4-carboxylic 
acid (2'.5 -dimetliylbiphenyl-4- 
yl)-amide 
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Compound 
No. 


Structure 


Chemical Name 


71 




4-methyl-[1 .2.3]-thiadiazole-5- 
carboxylic acid (2 -methoxy-5'- 
acetylbiphenyl-4-yl)-amide 


72 


a 


3-fluoro-pyridine-4-carboxylic 
acid (2 -difluoromethoxy-5'- 
chlorobiphenyl-4-yl)-amide 


73 


\ CHs 

(/ ^ ^ ^ ^NH 

F3CO 


4-methyl-[1 ,2,3]-thiadiazole-5- 
carboxylic acid {2 '-(N.N- 
dimetliylamino)-5'- 
trifluoromethoxybiphenyl-4-yl>- 
amide 


74 


^ \ NH 


3-methyl-pyridin6-4-carboxylic 
acid (2*-chloro-5'- 
trifluoromethylbiphenyl-4-yl)- 
amlde 
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Compound 

NO. 


Structure 


Chemical Name 


75 




3-methyl-pyridin&4-carboxylic 
acid (2 -methylsulfanyl- 
biphenyl-4-yl)-amide 


76 




3-methyl-pyridine-4-carboxyiic 
acid (2'-ethiyl-biphenyl-4-yl)- 
amide 


77 


\ / \ — ^ 


3-methyl-pyridine-4-carboxylic 
acid (2 -lsopropyl-biphenyl-4- 
yl)-amide 


78 


0CH3 — ( 

H3C0 


N-{5-(2\5'-dimethoxyphenyl)- 
pyrid-2-yl}-2-methylbenzamide 


79 


CH2CH3 > — < 

H3CH2C 


3-methyl-pyridine-4-carboxylie 
acid (2',5 -diethylbiphenyl-4-yl)- 
amide 
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Compound 
No. 


Structure 


Chemical Name 


80 


N CH3 ( 


3-methyl-pyridine-4-carboxylic 
acid {2'-(N.N-dimethylamino>- 
6*-methoxybiphenyl-4-yl}-amide 


81 




3-methyI-pyridine-4-carboxyiic 
acid {2'-(N-dimethylamino)-5 - 
carbethoxybiphenyl-4-yl}-amide 


82 


CI 


3-methyl-pyridine-4-carboxylic 
acid (2'-ethoxy-5 - 
chlorobiphenyl-4-yl)-amide 


83 


a 


N-(2'-dimethoxy-5'-chloro 

biphenyl-4-yl)-2,6- 

difluorobenzamide 
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Compound 
No. 


Structure 


Chemical Name 


84 


J 

cx:h3 ^ 
\ / \ 

a 


i 

NH 

\ 


=0 




N-(2'-methoxy-5'-chloro- 

biphenyl-4-yl)-2,4,5- 

trifluorobenzamide 


1 

85 


CFa ^ 

y ^ 


c 


2 




N-(2'.5'-bis-tiifluoromethyl 

biphenyl-4-yl)-2.6- 

difluorobenzamide 


86 


F3C 


— NH 


2 




N-(2-chloro-5-trifIuoromethyl 

biphenyl-4-yl)-2,6- 

difluorobenzamide 


87 


CH3 ^ 

\ >/ — 
H3C 




0 


N-(2\5'-dimethyl biphenyl-4-yl)- 
2,6-difluorobenzamide 
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Compound 
No. 


Structure 


Chemical Name 


88 






N-(2',5*-dichIoro biphenyW-yl)- 


/\_ 
a 




2,6-difluorobenzamide 






f 


2.3-Difluoro-N-[4-(2- 


89 


rV 




trifluoromethyI-indolizin-3-yl)- 






phenyl]-benzamide 




u 








CF3 


/~i \ 


2,5-DifIuoro-N-[4-(2- 


90 


u \ 




trifIuoromethyI-indolizin-3-yl)- 
phenyl]-benzamide 














4-methyI-N-[4-(2-methyl- 


91 






indolizin-3-yl)-phenyl]- 




[1,2,3]thiadiazole 5-carboxylic 






acid amide 
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Compound 
No. 



Structure 



Chemical Name 



92 




N-[4-(5-chloro-2-trifluoromethyl- 
indoll2in-3-yl)-phenyl]- 2.3- 
difluoro-benzamide 



93 




5-chloro-3-[4-(2,3-difluoro- 
benzoylamino)-phenyl]-2- 
trifluoromethyl-indolizine-6- 
carboxylic acid methyl ester 



94 




3-[4-(2,3-dlfluoro- 
benzoylamino)-phenyl]-2- 
trifluoromethyl-indolizine-6- 
carboxylic acid methyl ester 
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Compound 
No. 


Structure 


Chemical Name 








F 








CFs 




2,3-difluoroN-[4-(6-methoxy-2- 


95 


r 

{ 


J 

OCHs 




trifluoromethyl-indolizin-3-yl)- 
phenyl]- benzamide 








F 


N-[4-(5-fluoro-2-trifIuoromethyI- 


96 


( 




^ V— NH 

V_/ 


indolizin-3-yl)-phenyl]- 2,3- 
difluoro-benzamide 






'F 


















CFs 




N-[4~(5-methoxy-2- 


97 








trifluoromethyl-indolizin-3-yl)- 








phenyl]- 2.3-difluoro-benzamide 




( 




"•0CH3 
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Compound 
No. 



Stmcture 



Chemical Name 



98 




N-[4-(5-Chloro-2,7-bis- 
trifluoromethyl-inclolizin-3-yl)- 
phenyl]- 2,3-cirfluoro-benzamide 



99 




5-methoxy-3- [4-(2,3-difluoro- 
benzoylamino)-phenyl]-2- 
trifluoromethyl-indolizine-6- 
carboxylic acid methyl ester 



100 




2.3-difluoro- N-[4-(8-melhoxy-2- 

trifluoromethyl-indolizin-3-yl)- 

phenyl]-benzamide 
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Compound 
No. 



Structure 



Chemical Name 



101 




5-Chloro-3- [4-{2,3-cll^uoro- 
benzoylamino)-phenyl]-2» 
trjfluoromethyl-indolizine-7- 
carboxylic add methyl ester 



102 




5-Chloro-3- [4-(2.6-difluoro- 
benzoylamino}-phenyl]-2- 
trifluoromelhyl-indolizine-7- 
carboxylic acid methyl ester 



103 



H3CO' 




2.6-difluoro- N-[4-(8-methoxy-2- 

trifluoromethyl-lndolizin-3-yl)- 

phenyl]-benzamlde 
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Compound 
No. 


Structure 


Chemical Name 


104 




X 


o-Metnoxy-o- i4-v^,o-amiioro- 
benzoylamino)-phenyll-2- 
trifluoromethyl-indolizine-6- 
carboxylic add methyl ester 


105 


. X 

F,C 




N-[4-(5-phloro-2J-bis- 
trifluoromethy!-indolizin-3-yl>- 
phenyl]- 2,6-dlfluoro-beiizamlde 


106 




0 


N-[4-(5-methoxy-2- 
trifluoromethyl-indolizin-S-yl)- 
phenyl]- 2,6-difluoro-benzamide 
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Compound 
No. 


Stmcture 


Chemical Name 


107 


u 








N-[4-(5-fluoro-2-trifiuoromethyl- 
indolizin-3-yl)-phenyl]- 2,6- 
difluoro-benzamide 


108 


0CH3 


— — 


0 


2.6-difluoro-N-[4-(6-methoxy-2- 
trifluoromethyl-indolizin-3-yl)- 
phenyl]- benzamide 


109 


{ 


J 


h 


!^r4-^2 &-difluoro- 
benzoylamino)-phenyl]-2- 
trifluoromethyl-indolizine-6- 
carboxylic acid methyl ester 
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Compound 
No. 


Structure 


Chemical Name 


110 




5-Chloro-3-[4-(2,6-difluoro- 
benzoylamino)-phenyl]-2- 
trifluoronnethyl-inclolizine-6- 
carboxylic add methyl ester 


111 




N-[4-(5-Chloro-2- 
trifluoromethy!-indolizin-3-yl)- 
phenyl]- 2,6-difluoro-benzamide 








112 




N-[4-(5^hloro-2- 
trifluoromethyl-indoIizin-3-yl)- 
phenyl]- 2,4,5-trifluoro- 
benzamide 
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Compound 
No. 


Structure 


Chemical Name 


113 




5-Chloro-3-[4-(2.4,5-trifluoro- 
benzoylamino)-phenyl]-2- 
trifluoromethyi-indolizine-6- 
carboxylic acid methyl ester 


114 




3-[4-(2,4,5-trifluoro- 
benzoylamino)-phenyl]-2- 
trifluoromethyI-indolizine-6- 
carboxylic acid methyl ester 


115 






2,4,5-trifluoro-N-[4-(5-fluoro-2- 

trifluoromethyl-indolizin-3-yI)- 

phenylj-benzamide 
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Compound 
No, 



Structure 



Chemical Name 



116 




0CH3 



2.4,5-trifluoro-N-[4-(6-methoxy- 
2-trifluoromethyl-indolizirT-3-yl)- 
phenyl]-benzamide 



117 




2.4,5-trifluoro-N-[4-(5-methoxy- 
2-trifluoromethyl-indolizin-3-yl)- 
phenyl]-benzamide 



118 




N-[4-(5-Chloro-2.7-bis- 
trifluoromethyl-indolizin-3-yl)- 
phenyl]- 2,4.5-trifluoro- 
benzamide 
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Compound 
No. 


Structure 


Chemical Name 


119 




5-Methoxy-3-[4-(2,4,5-trifluoro- 
benzoylamino)-phenyl]-2- 
trifluoromethyl-indolizlne-6- 
carboxylic acid methyl ester 


120 


>\ 

11 f-^ 


2,4,5-trifluoro-N-[4-(8-methoxy- 
2-trifluoromethyl-indolizin-3-yl)- 
phenyl]- benzamide 


'121 




5-Chloro-3-[4-(2.4,5-trifluoro- 
benzoylamino)-phenyl]-2- 
trifluoromethyl-indolizine-7- 
carboxylic acid methyl ester 
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Compound 
No. 



Structure 



Chemical Name 



122 



123 




2.4,5-trifluoro-N-[4-(7-methoxy- 
2-trifluoromethyl-indolizln-3-yl)- 
phenyl]- benzamide 




2,6-difluoro-N-I4-(7-methoxy-2- 
trifluoromethyl-indolizin-3-yl)- 
phenyl]- benzamide 



124 




2,3-difluoro-N-[4-(7-methoxy-2- 
trifluoromethyl-indolizin-3-yl)- 
phenyl]- benzamide 
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Compound 
No. 



Structure 



Chemical Name 



125 




N-(2'.5'-dimethoxy-biphenyl-4- 
yl)-2,&<lifiuoro-benzamide 



126 




N-(2'-trifluoromethyl-5'-methyl- 

biphenyl-4-yl)-2,6<lifluoro- 

benzamide 



127 




r-VJ 



N-(2\5'-bis-trifluoromethyl- 
biphenyl-4-yl)-2.6-difluoro- 
benzyl amine 



128 




N-(2\5-bis4rifluoromethyl- 
biphenyl-4-yl)-2,6-difluoro- 
benzyl amine HCI salt 
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Compound 
No. 


Structure 


Chemical Name 


129 


^ ^ ^ ^ ^^^^^ 

a 


N-(2*-methoxy-5'-chloro- 
biphenyl-4-yl)-2,6-difluoro- 
benzyl amine 


130 




N-(2*-methoxy-5'-chIoro- 
biphenyl-4-yl)-2.6-difluoro- 
benzyl amine HCI salt 


131 




N\N'^iethyl-N-(2\ff-bis- 
trifluoromethyl biphenyl-4-yl) 
urea 


132 


F 
0 


4-Methyl-[1 .2.3]thiadiazole-5- 
carboxylic acid (5-chloro-2- 
difluoromethoxy-biphenyl- 4-yl)- 
amide 


133 


^CF3 

CF3 0 s 


4-Methyl-[1 ,2.3]thiadiazole-5- 
carboxylic acid 4-(2,5-bis- 
trifluoromethyl-[1 ,2.4]triazol-1- 
yl)-phenyl- 4-yl)-amide 
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MECHANISM OF ACTION 

Activation of T-lymphocytes in response to an antigen are dependent on calcium 
ion oscillations. Calcium ion oscillations In T-lymphocytes are triggered through 
stimulation of the T-cell antigen receptor, and involve calcium Ion influx through 
the stored-operated Ca^'^-reiease-activated Ca^* (CRAC) channel. Although the 
molecular structure of the CRAC ion channel has not been identified, a detailed 
electrophysiological profile of the channel exist. Thus, inhibition of CRAC ion 
channels can be measured by measuring inhibition of the Icrac current. Calcium 
ion oscillations in T-cells have been implicated in the activation of several 
transcription factors (e.g., NFAT. Oct/Gap and NFkB) which are critical for T-cell 
activation (Lewis, Biochemical Society Transactions (2003), 37:925-929, the 
entire teachings of which are incorporated herein by reference). Compounds of 
any one of fomiulas (I) through (XXI), and particulariy compounds of fonnulas 
(IV)/ (VII), (VIII), (IX), (X), (XII), and (Xlll), inhibit the activity of CRAC ion 
channels and, therefore, inhibit immune cell activation. 

Compounds of any one of formulas (I) through (XXI) activate transient receptor 
potential melastatin 4 (TRPM4) ion channels. TRPM4 ion channels have been 
shown to modulate the membrane potential of the cell and, when activated, 
depolarize the cell membrane, thereby inhibiting calcium entry through other 
calcium penneable pathways (see Launay et al., Cell (2002), "/09:397-407, the 
entire teachings of which are incorporated herein by reference). Therefore, it has 
been suggested that activation of the TRPM4 channels inhibits T-cell activation 
by inhibiting the activation of transcription factors that are dependent on calcium 
ion signalling. 

Compounds of any one of fonnulas (I) through (XXI) have been shown to inhibit 
the activity of Kv1.3 potassium ion channels. Kv1.3 is another ion channel which 
is involved in control of membrane potential and calcium influx. Blockade of 
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Kv1.3 has been shown to prevent T-cell activation and attenuate immune 
responses in vivo (Koo ef a/., Cellular Immunology (1999), f97:99-1p7, the entire 
teachings of which are Incorporated herein by reference). 

METHODS OF TREATOENT AND PREVENTION 

In accordance with the invention, an effective amount of a compound of any one 
of fonnulas (I) through (XXI) or a phannaceutically acceptable salt, solvate, 
clathrate, and prodrug thereof, or a phamnaceutical composition comprising a 
compound of any one of fomnulas (I) through p<XI) or a phannaceutically 
acceptable salt, solvate, clathrate, and prodrug thereof, is administered to a 
patient in need of immunosuppression or in need of treatment or prevention of an 
inflammatory condition or immune disorder. Such patients may be treatmerit 
naTve or may experience partial or no response to conventional therapies. 

Responsiveness of a particular inflammatory condition or immune disorder in a 
subject can be measured directly (e.g., measuring blood levels of inflammatory 
cytokines (such as IL-2, IL-4. IL-5, IL-13. GM-CSF, TNF-a. IFN-y and the like) 
^ after administration of a compound or fomiulatipn of this Invention), or can be 
infenred based on an understanding of disease etiology and progression. The 
compounds of any one of formulas (I) through (XXI) or phamiaceutically 
acceptable salts, solvates, clathrates, and prodrugs thereof can be assayed in 
vitro or in vivo, for the desired therapeutic or prophylactic activity, prior to use in 
humans. For example, known animal models of inflammatory conditions or 
immune disorders can be used to demonstrate the safety and efficacy of 
compounds of this invention. 

PHARMACEUTICAL COMPOSITIONS AND DOSAGE FORMS 

Pharmaceutical compositions and dosage forms of the invention comprise one or 
more active ingredients in relative amounts and fomiulated in such a way that a 
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given pharmaceutical composition or dosage form can be used for 
immunosuppression or to treat or prevent inflammatory conditions and Immune 
disorders. Preferred phamiaceutical compositions and dosage forms comprise a 
compound of any one of fomnulas (I) through (XXI), or a pharmaceutically 
acceptable prodrug, salt, solvate, or clathrate thereof, optionally in combination 
with one or more additional adive agents. 

Single unit dosage fomis of the invention are suitable for oral, mucosal (e.g., 
nasal, sublingual, vaginal, buccal, or rectal), parenteral (e.g., subcutaneous, 
intravenous, bolus injection, intramuscular, or intraarterial), or transdemial 
administration to a patient. Examples of dosage fomris include, but are not 
limited to: tablets; caplets; capsules, such as soft elastic gelatin capsules; 
cachets; troches; lozenges; dispersions; suppositories; ointments; cataplasms 
(poultices); pastes; powders; dressings; creams; plasters; solutions; patches; 
aerosols (e.g., nasal sprays or inhalers); gels; liquid dosage fonns suitable for 
oral or mucosal administration to a patient, including suspensions (e.g., aqueous 
or non-aqueous liquid suspensions, oil-in-water emulsions, or a water-in-oil liquid 
emulsions), solutions, and elixirs; liquid dosage fonns suitable for parenteral 
administration to a patient; and sterile solids (e.g., crystalline or amorphous 
solids) that can be reconstituted to provide liquid dosage forms suitable for 
parenteral administration to a patient. 

The composition, shape, and type of dosage forms of the invention will typically 
vary depending on their use. For example, a dosage fomn suitable for mucosal 
administration may contain a smaller amount of active ingredient(s) than an oral 
dosage form used to treat the same indication. This aspect of the Invention will 
be readily apparent to those skilled In the art. • See, e.g., Remington's 
Phamiaceutical Sciences (1990) 18th ed., Mack Publishing, Easton PA. 

Typical pharmaceutical compositions and dosage fornis comprise one or more 
excipients. Suitable excipients are well known to those skilled In the art of 
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pharmacy, and non-limitmg examples'of suitable excipients are provided herein. 
Whether a particular excipient is suitable for incorporation into a pharmaceutical 
composition or dosage fomi depends on a variety of factors well known In the art 
including, but not limited to, the way in which the dosage fomi will be 
administered to a patient. For example, oral dosage fornis such as tablets may 
contain excipients not suited for use in parenteral dc^age fomns. 

The suitability of a particular excipient may also depend on the specific active 
ingredients in the dosage forni. For example, the decomposition of some active 
ingredients can be accelerated by some excipients such as lactose, or when 
exposed to water. Active ingredients that comprise primary or secondary amines 
(e.g., N-desmethylvenlafaxine and N,N-didesmethylvenlafaxine) are particulariy 
susceptible to such accelerated decomposition. Consequently, this invention 
encompasses pharmaceutical compositions and dosage fomris that contain little, 
if any, lactose. As used herein, the temri "lactose-free" means that ^he amount of 
lactose present, if any, is insufficient to substantially increase the degradation 
rate of an active ingredient. Lactose-free compositions of the invention can 
comprise excipients that are well known in the art and are listed, for example, in 
the U.S. Pharmocopia (USP) SP (XXI)/NF (XVI). In general, lactose-free 
compositions comprise active ingredients, a binder/filler, and a lubricant in 
phannaceutically compatible and phanmaceutically acceptable amounts. 
Preferred lactose-free dosage fomns comprise active ingredients, microcrystalline 
cellulose, pre-geiatinized starch, and magnesium stearate. 

This invention further encompasses anhydrous phanmaceutical compositions and 
dosage fonns comprising active ingredients, since water can facilitate the 
degradation of some compounds. For example, the addition of water (e.g., 5%) 
is widely accepted in the phamiaceutical arts as a means of simulating long-temn 
storage in order to detennine characteristics such as shelf-life or the stability of 
fomiulations over time. See, e.g., Jens T. Carstensen (1995) Dmg Stability: 
Principles & Practice, 2d. Ed., Marcel Dekker, NY, NY. 379-80. In effect, water 
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and heat accelerate the decomposition of some compounds. Thus, the effect of 
water on a fonnulation can be of great significance since moisture and/or 
humidity are commonly encountered during manufacture, handling, packaging, 
storage, shipment, and use of fomiulations. 

Anhydrous phamnaceutical compositions and dosage fonns of the invention can 
be prepared using anhydrous or low moisture containing ingredients and low 
moisture or low humidity conditions. Phamnaceutical compositions and dosage 
forms that comprise lactose and at least one active ingredient that comprises a 
primary or secondary amine are preferably anhydrous If substantial contact with 
moisture and/or humidity during manufacturing, packaging, and/or storage is 
expected. 

An anhydrous pharmaceutical composition should be prepared and stored such 
that its anhydrous nature is maintained. Accordingly, anhydrous compositions 
are preferably packaged using materials known to prevent exposure to water 
such that they can be included in suitable formulary kits. Examples of suitable 
packaging include, but are not limited to, hermetically sealed foils, plastics, unit 
dose containers (e.g., vials), blister packs, and strip packs. 

The invention further encompasses pharmaceutical compositions and dosage 
fomis that comprise one or more compounds that reduce the rate by which an 
active ingredient will decompose. Such compounds, which are referred to herein 
as ''stabilizer^ include, but are not limited to, antioxidants such as ascort)ic acid, 
pH buffers, or salt buffers. 

Like the amounts and types of exdpients, the amounts and specific types of 
active ingredients in a dosage fomi may differ depending on factors such as, but 
not limited to, the route by which it is to be administered to patients. However, 
typical dosage fonns of the invention comprise a compound of any one of 
fomiulas (I) through (XXI), or a phamnaceutically acceptable salt, solvate, 
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clathrate, or prodrug thereof in an amount of from about 1 mg to about 1000 mg, 
preferably in an amount of from about 50 mg to about 500 mg, and most 
preferably in an amount of from about 75 mg to about 350 mg. The typical total 
daily dosage of a compound of any one of fonnulas (I) through (XXI), or a 
phamnaceutically acceptable salt, solvate, clathrate, or prodmg thereof can range 
from about 1 mg to about 5000 mg per day, preferably in an amount from about 
50 mg to about 1500 mg per day. more preferably from about 75 mg to about 
1000 mg per day. It is within the skill of the art to determine the appropriate dose 
and dosage forni for a given patient. 
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ORAL DOSAGE FORMS 

Pharmaceutical compositions of the Invention that are suitable for oral 
administration can be presented as discrete dosage forms, such as, but are not 
limHed to. tablets (e.g., chewable tablets), caplets, capsules, and liquids {e.g., 
flavored symps). Such dosage fomns contain predetennined amounts of ac^ve 
ingredients, and may be prepared by methods of phamiacy well known to those 
skilled in the art. See generally, Remington's Phanmaceutical Sciences (1990) 
18th ed., Mack Publishing, Easton PA. 

Typical oral dosage fonms of the invention are prepared by combining the active 
ingredient(s) in an admixture with at least one excipient according to 
conventional pharmaceutical compounding techniques. Excipients can take a 
wide variety of fonns depending on the fomi of preparation desired for 
administration. For example, excipients suitable for use in oral liquid or aerosol 
dosage forms include, but are not limited to, water, glycols, oils, alcohols, 
flavoring agents, preservatives, and coloring agents. Examples of excipients 
suitable for use in solid oral dosage fonns (e.g., powders, tablets, capsules, and 
caplets) include, but are not limited to, starches, sugars, micro-crystalline 
cellulose, diluents, granulating agents, lubricants, binders, and disintegrating 
agents. 

Because of their ease of administration, tablets and capsules represent the most 
advantageous oral dosage unit forms, in which case solid excipients are 
employed. If desired, tablets can be coated by standard aqueous or nonaqueous 
techniques. Such dosage fonns can be prepared by any of the methods of 
pharmacy. In general, phamaaceutical compositions and dosage fornis are 
prepared by uniformly and intimately admixing the active ingredients with liquid 
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carriers, finely divided solid carriers, or both, and tlien shaping the product into ^ 
the desired presentation if necessary. 

For example, a tablet can be prepared by compression or molding. Compressed 
tablets can be prepared by compressing in a suitable machine the active 
ingredients in a free-flowing fonn such as powder or granules, optionally mixed 
with an excipient. Molded tablets can be made by molding in a suitable machine 
a mixture of the powdered compound moistened with an inert liquid diluent. 

Examples of excipients that can be used in oral dosage fomfis of the invention 
include, but are not limited to, binders, fillers, disintegrants, and lubricants. 
Binders suitable for use in phamnaceutical compositions and dosage forms 
include, but are not limited to, corn starch, potato starch, or other starches, 
gelatin, natural and synthetic gums such as acacia, sodium alginate, alginic acid, 
other alginates, powdered tragacanth, guar gum, cellulose and its derivatives 
(e.g., ethyl cellulose, cellulose acetate, carboxymethyl cellulose calcium, sodium 
carboxymethyl cellulose), polyvinyl pynrolidone, methyl cellulose, pre-gelatinized 
starch, hydroxypropyl methyl cellulose, (e.g.. Nos. 2208. 2906, 2910), 
microcrystalline cellulose, and mixtures thereof. 

Suitable fornis of microcrystalline cellulose include, but are not limited to, the 
materials sold as AVICEL-PH-101. AVICEL-PH-103 AVICEL RC-581. AVICEL- 
PH-105 (available from FMC Corporation, American Viscose Division, Avicel 
Sales, Marcus Hook. PA), and mixtures thereof. One specific binder is a mixture 
of microcrystalline cellulose and sodium carboxymethyl cellulose sold as AVICEL 
RC-581. Suitable anhydrous or low moisture excipients or additives include 
AVICEL-PH-103J and Starch 1500 LM. 

Examples of fillers suitable for use in the pharmaceutical compositions and 
dosage fomis disclosed herein include, but are not limited to, talc, calcium 
carbonate (e.g.. granules or powder), microcrystalline cellulose, powdered 
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cellulose, dextrates, kaolin, mannitol, silicic acid, sorbitol, starch, pre-gelatinized 
starch, and mixtures thereof. The binder or filler in pharmaceutical compositions 
of the invention is typically present in from about 50 to about 99 weight percent of 
the pharmaceutical composition or dosage form. 

Disintegrants are used in the compositions of the invention to provide tablets that 
disintegrate when exposed to an aqueous environment. Tablets that contain too 
much disintegrant may disintegrate in storage, while those that contain too little 
may not disintegrate at a desired rate or under the desired conditions. Thus, a 
sufficient amount of disintegrant that is neither too much nor too little to 
detrimentally alter the release of the active ingredients should be used to form 
solid oral dosage fomis of the invention. The amount of disintegrant used varies 
based upon the type of formulation, and is readily discernible to those of ordinary 
skill in the art. Typical phamiaceutical compositions comprise from about 0.5 to 
about 15 weight percent of disintegrant, preferably from about 1 to. about 5 
weight percent of disintegrant. 

Disintegrants that can be used in pharmaceutical compositions and dosage 
fomris of the Invention include, but are not limited to, agar-agar, alginic acid, 
calcium carbonate, microcrystalline cellulose, croscannellose sodium, 
crospovidone, polacrilin potassium, sodium starch glycolate, potato or tapioca 
starch, other starches, pre-gelatinized starch, other starches, clays, other algins, 
other celluloses, gums, and mixtures thereof. 

Lubricants that can be used in pharmaceutical compositions and dosage fonms of 
the invention include, but are not limited to, calcium stearate, magnesium 
stearate, mineral oil, light mineral oil, glycerin, sorijitol, mannitol, polyethylene 
glycol, other glycols, stearic acid, sodium lauryl sulfate, talc, hydrogenated 
vegetable oil (e.g.. peanut oil. cottonseed oil, sunflower oil, sesame oil, olive oil, 
corn oil, and soybean oil), zinc stearate, ethyl oleate, ethyl laureate, agar, and 
mixtures thereof. Additional lubricants include, for example, a syloid silica gel 
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(AEROSIL 200. manufeicstured by W.R. Grace Co. of Baltimore. MD), a 
coagulated aerosol of synthetic silica (marketed by Degussa Co. of Piano, TX), 
CAB-O-SIL (a pyrogenic silicon dioxide product sold by Cabot Co. of Boston. 
MA), and mixtures thereof. If used at all, lubricants are typically used in an 
amount of less than about 1 weight percent of the phamiaceutical compositions 
or dosage fomr»s into which they are incorporated. 



CONTROLLED RELEASE DOSAGE FORMS 

Active ingredients of the invention can be administered by controlled release 
means or by delivery devices that are well known to those of ordinary skill in the 
art. Examples include, but are not limited to. those described in U.S. Patent 
Nos.: 3,845,770; 3,916.899; 3,536.809; 3,598,123; and 4,008.719. 5.674,533, 
5.059.595. 5,591.767. 5,120,548, 5,073.543. 5,639.476. 5,354,556, and 
5,733.566, each of which is incorporated herein by reference. Such dosage 
fbntis can be used to provide slow or controlled-release of one or more active 
ingredients using, for example, hydropropylmethyl cellulose, other polymer 
matrices, gels, permeable membranes, osmotic systems, multilayer coatings, 
microparticles, liposomes, microspheres, or a combination thereof to provide the 
desired release profile in varying proportions. Suitable controlled-release 
formulations known to those of ordinary skill in the art. including those described 
herein, can be readily selected for use with the active ingredients of the 
invention. The invention thus encompasses single unit dosage fomis suitable for 
oral administration such as, but not limited to, tablets, capsules, gelcaps, and 
caplets that are adapted for controlled-release. 

AH controlled-release pharmaceutical products have a common goal of improving 
drug therapy over that achieved by their non-controlled counterparts. Ideally, the 
use of an optimally designed controlled-release preparation in medical treatment 
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is characterized by a minimum of daig substance being employed to cure or 
control the condition in a minimum amount of time. Advantages of controlled- 
release fonnulations Include extended activity of the doig, reduced dosage 
frequency, and increased patient compliance. In addition, controlled-release 
fomnulations can be used to affect the time of onset of action or other 
characteristics, such as blood levels of the drug, and can thus affect the 
occurrence of side (e.g., adverse) effects. 

IVlost controlled-release fomnulations are designed to initially release an amount 
of drug (active ingredient) that promptly produces the desired therapeutic effect, 
and gradually and continually release of other amounts of drug to maintain this 
level of therapeutic or prophylactic effect over an extended period of time. In 
order to maintain this constant level of drug in the body, the drug must be 
released from the dosage form at a rate that will replace the amount of drug 
being metabolized and excreted from the body. Controlled-release of an active 
ingredient can be stimulated by various conditions including, but not limited to, 
pH, temperature, enzymes, water, or other physiological conditions or 
compounds. 

A particular extended release fomiulation of this invention comprises a 
therapeutically or prophylactically effective amount of a compound of fomiuta (I), 
or a pharmaceutically acceptable salt, solvate, hydrate, clathrate, or prodrug 
thereof, in spheroids which further comprise microcrystalline cellulose and, 
optionally, hydroxypropylmethyl-cellulose coated with a mixtura of ethyl cellulose 
and hydroxypropylmethylcellulose. Such extended release formulations can be 
prepared according to U.S. Patent No. 6,274,171, the entirely of which is 
incorporated herein by reference. 

A specific controlled-release fomnulation of this invention comprises from about 
6% to about 40% a compound of any one of formulas (1) through (XXI) by weight, 
about 50% to about 94% microcrystalline cellulose, NF. by weight, and optionally 
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from about 0.25% to about 1% by weight of hydroxypropyl-methylcellulose, USP. 
wherein the spheroids are coated with a film coating composition comprised of 
ethyl cellulose and hydroxypropylmethylcellulose. 

PARENTERAL DOSAGE FORMS 

Parenteral dosage forms can be administered to patients by various routes 
including, but not limited to, subcutaneous, intravenous (including bolus 
injection), intramuscular, and intraarterial. Because their administration typically 
bypasses patients' natural defenses against contaminants, parenteral dosage 
forms are preferably sterile or capable of being sterilized prior to administration to 
a patient. Examples of parenteral dosage forms include, but are not limited to, 
solutions ready for injection, dry products ready to be dissolved or suspended in 
a phannaceutically acceptable vehicle for injection, suspensions ready for 
injection, and emulsions. 

Suitable vehicles that can be used to provide parenteral dosage fomis of the 
invention are well known to those skilled in the art. Examples include, but are not 
limited to: Water for Injection USP; aqueous vehicles such as, but not limited to. 
Sodium Chloride Injection, Ringer's Injection, Dextrose Injection, Dextrose and 
Sodium Chloride Injection, and Lactated Ringer's Injection; water-miscible 
vehicles such as, but not limited to, ethyl alcohol, polyethylene glycol, and 
polypropylene glycol; and non-aqueous vehicles such as, but not limited to, com 
oil, cottonseed oil, peanut oil, sesame oil, ethyl oleate, isopropyl myristate, and 
benzyl benzoate. 

Compounds that increase the solubility of one or more of the adive Ingredients 
disclosed herein can also be incorporated into the parenteral dosage fonris of the 
invention. 

TRANSDERMAL, TOPICAL, AND MUCOSAL DOSAGE FORMS 
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Transdermal, topical, and mucosal dosage forms of the invention include, but are 
not limited to, ophthalmic solutions, sprays, aerosols, creams, lotions, ointments, 
gels, solutions, emulsions, suspensions, or other fomns known to one of skill in 
the art. See, e.g., Remington's Pharmaceutical Sciences (1980 & 1990) 16th 
and 18th eds.. Mack Publishing, Easton PA and Introduction to Phannaceutical 
Dosage Forms (1985) 4th ed., Lea & Feblger, Philadelphia. Dosage forms 
suitable for treating mucosal tissues within the oral cavity can be fonnuiated as 
mouthwashes or as oral gels. Further, transdemnal dosage fomis include 
"reservoir type" or "matrix type" patches, which can be applied to the skin and 
worn for a specific period of time to permit the penetration of a desired amount of 
active ingredients. 

Suitable excipients (e.g., carriers and diluents) and other materials that can be 
used to provide transdemial, topical, and mucosal dosage forms encompassed 
by this invention are well known to those skilled in the phamnaceutical arts, and 
depend on the particular tissue to which a given phamiaceutical composition or 
dosage form will be applied. With that fact in mind, typical excipients include, but 
are not limited to. water, acetone, ethanol, ethylene glycol, propylene glycol, 
butane-1,3-diol. isopropyl myristate. isopropyl palmitate. mineral oil, and mixtures 
thereof to fomi lotions, tinctures, creams, emulsions, gels or ointments, which are 
non-toxic and pharmaceutically acceptable. Moisturizers or humectants can also 
be added to phamiaceutical compositions and dosage fomns if desired. 
Examples of such additional Ingredients are well known in the art. See, e.g., 
Remington's Phamiaceutical Sciences (1980 & 1990) 16th and 18th eds., Mack 
Publishing, Easton PA. 

Depending on the specific tissue to be treated, additional components may be 
used prior to, in conjunction with, or subsequent to treatment with active 
ingredients of the invention. For example, penetration enhancers can be used to 
assist in delivering the active ingredients to the tissue. Suitable penetration 
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enhancers include, but are not limited to: acetone; various alcohols such as 
ethanol, oleyl, and tetrahydrofuryl; alkyi sulfoxides such as dimethyl sulfoxide; 
dimethyl acetamide; dimethyl fomiamide; polyethylene glycol; pyn-olidones such 
as polyvinylpynrolidone; Kollidon grades (Povidone, Polyvldone); urea; and 
various water-soluble or insoluble sugar esters such as Tween 80 (polysorbate 
80) and Span 60 (sorbltan monostearate). 

The pH of a phanmaceutical composition or dosage fomi, or of the tissue to which 
the phamnaceutical composition or dosage form is applied, may also be adjusted 
to improve delivery of one or more active ingredients. Similariy, the polarity of a 
solvent carrier, its ionic strength, or tonicity can be adjusted to improve delivery. 
Compounds such as stearates can also be added to phannaceutical 
compositions or dosage forms to advantageously alter the hydrophilicity or 
lipophiliclty of one or more active ingredients so as to improve delivery. In this 
regard, stearates can serve as a lipid vehicle for the fonnuiation, as an 
emulsifying agent or surfactant, and as a delivery-enhancing or penetration- 
enhancing agent. Different salts, hydrates or solvates of the active ingredients 
can be used to further adjust the properties of the resulting composition. 

COMBINATION THERAPY 

The methods for Immunosuppression or for treating or preventing inflammatory 
conditions and immune disorders in a patient in need thereof can further 
comprise administering to the patient being administered a compound of this 
invention, an effective amount of one or more other active agents. Such active 
agents may include those used . conventionally for immunosuppression or for 
inflammatory conditions or immune disorders. These other active agents may 
also be those that provide other benefits when administered in combination with 
the compounds of this invention. For example, other therapeutic agents may 
include, without limitation, steroids, non-steroidal anti-inflammatory agents, 
antihistamines, analgesics, immunosuppressive agents and suitable mixtures 
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thereof. In such combination therapy treatment, both the compounds of this 
invention and the other drug agent(s) are administered to a subject (e.g., 
humans, male or female) by conventional methods. The agents may be 
administered in a single dosage fomn or in separate dosage fomrts. Effective 
amounts of the other therapeutic agents and dosage forms are well known to 
those skilled In the art. It is well within the skilled artisan's purview to determine 
the other therapeutic agenf s optimal effective-amount range. 

In one embodiment of the invention where another therapeutic agent is 
administered to a subject, the effective amount of the compound of this invention 
is less than its effective amount when the other therapeutic agent is not 
administered. In another embodiment, the effective amount of the conventional 
agent is less than its effective amount when the compound of this invention is not 
administered. In this way, undesired side effects associated with high doses of 
either agent may be minimized. Other potential advantages (including without 
limitation improved dosing regimens and/or reduced drug cost) will be apparent 
to those of skill in the art. 

In one embodiment relating to autoimmune and inflammatory conditions, the 
other therapeutic agent may be a steroid or a non-steroidal anti-inflammatory 
agent. Particularly useful non-steroidal anti-inflammatory agents, include, but are 
not limited to, aspirin, ibuprofen, dlclofanac, naproxen, benoxaprofen, 
flurbiprofen, fenoprofen, flubufen, ketoprofen, Indoprofen, piroprofen, carprofen, 
oxaprozin, pramoprofen, muroprofen, trioxaproien, suprofen, aminoprofen, 
tiaprofenic add, fluprofen, budoxic acid, indomethacin, sulindac, tolmetin, 
zomepirac, tiopinac, zldometadn, acemetadn, fentiazac, clidanac, oxpinac, 
mefenamic add, meclofenamic acid, flufenamic acid, niflumic add, tolfenamic 
add, diflurisal, flufenisal, piroxicam, sudoxicam, isoxicam; salicylic acid 
derivatives, induding aspirin, sodium salicylate, chpline magnesium trisalicylate, 
salsalate, diflunisal, salicylsalicylic acid, sulfasalazine, and olsalazin; 
para-amlnophennol derivatives including acetaminophen and phenacetin; indole 
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and indene acetic acids, including indomethacin, sulindac, and etodolac; 
heteroaryl acetic acids, including tolmetin, diclofenac, and ketorolac; anthranilic 
acids (fenamates). including mefenamicacid. and meclofenamic acid; enolic 
acids, including oxicams (piroxicam, tenoxicann), and pyrazolidinediones 
(phenylbutazone, oxyphenthartazone); and alkanones, including nabumetone 
and pharmaceutically acceptable salts thereof and mixtures thereof. For a more 
detailed description of the NSAIDs, see Paul A, Insel, Analgesic-Antipyretic and 
Antiinflammatory Agents and Drugs Employed in the Treatment of Gout, in 
Goodman & Gilman's The Phannacologioal Basis of Therapeutics 617-57 (Peny 
B. Molinhoff and Raymond W. Ruddon eds., 9**^ ed 1996) and Glen R. Hanson, 
Analgesic, Antipyretic and Anti-Inflammatory Drugs in Remington: The Science 
and Practice ofPhanmacy V/o/// 1196-1221 (A.R. Gennaro ed. 19th ed. 1995) 
which are hereby incorporated by reference in their entireties. 
Of particular relevance to allergic disorders, the other therapeutic agent may be 
an anthihistamine. Useful antihistamines Include, but are not limited to, 
loratadine, cetirizlne, fexofenadine, desloratadine, diphenhydramine, 
chlorpheniramine, chlorcyclizine, pyrilamine, promethazine, terfenadine, doxepin, 
carbinoxamine, clemastine, tripelennamine, brompheniramine, hydroxyzine, 
cyclizine, meclizine, cyproheptadine, phenindamine, acrivastine, azelastine, 
levocabastine, and mixtures thereof. For a more detailed description of 
anthihistamines. see Goodman & Gilman's The Pharmacological Basis of 
Therapeutics (2001) 651-57, 10*^ ed). 

Immunosuppressive agents include glucocorticoids, corticosteroids (such as 
Prednisone or Solumedrol). T cell blockers (such as cyclosporin A and FK506), 
purine analogs (such as azathioprine (Imuran)), pyrimidine analogs (such as 
cytosine arabinoside), alkylating agents (such as nitrogen mustard, 
phenylalanine mustard, buslfan, and cyclophosphamide), folic acid antagonsists 
(such as aminopterin and methotrexate), antibiotics (such as rapamycin, 
actinomycin D, mitomycin C, puramycin, and chloramphenicol), human IgG, 
antilymphocyte globulin (ALG), and antibodies (such as anti-CD3 (0Kt3), antl- 
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CD4 (0KT4), anti-CD5, anti-CD7. anti-IL-2 receptor, anti-alpha/beta TCR, anti- 
ICAM-1, anti-CD20 (Rituxan). antHL-12 and antibodies to immunotoxins). 

The foregoing and other useful combination therapies will be understood and 
appreciated by those of skill in the art. Potential advantages of such combination 
therapies include a different efficacy profile, the ability to use less of each of the 
individual active ingredients to minimize toxic side effects, synergistic 
improvements in efficacy, improved ease of administration or use and/or reduced 
overall expense of compound preparation or formulation. 

OTHER EMBODIMENTS 

The compounds of this invention may be used as research tools (for example, as 
a positive control for evaluating other potential TRPM4 activators, CRAG or 
Kv1.3 inhibitors, or IL-2. IL-4. IL-5, IL-13, GM-CSF. TNF-a, and/or INF-y 
inhibitors). These and other uses and embodiments of the compounds and 
compositions of this invention will be apparent to those of ordinary skill in the art. 

The Invention is further defined by reference to the following examples describing 
in detail the preparation of compounds of tiie invention. It ymW be apparent to 
those skilled in the art that many modifications, botii to materials and methods, 
may be practiced without departing from the purpose and interest of this 
invention. The following examples are set forth to assist in understanding the 
invention and should not be constnjed as specifically limiting the invention 
described and claimed herein. Such variations of the invention, including the 
substitution of all equivalents now known or later developed, which would be 
within the purview of those skilled in the art, and changes in fomiulation or minor 
changes in experimental design, are to be considered to fall within the scope of 
the invention incorporated herein. 

EXAMPLES 
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EXPERIMENTAL RATIONALE 

Without wishing to be bound by theory, it is believed that the compounds of this 
invention acth/ate TRP!\/I4, thereby inhibiting production of IL-2 and other i<ey 
cytokines involved with inflammatory and Immune responses. The examples that 
follow demonstrate these properties. 

MATERIALS AND GENERAL METHODS 

Reagents and solvents used below can be obtained from commercial sources 
such as Aldrlch Chemical Co. (Milwaukee, Wisconsin, USA). 1H-NMR and 
13C-NMR spectra were recorded on a Varian 300MHz NMR spectrometer. 
Significant peaks are tabulated in the order: 5 (ppm): chemical shift, multiplicity 
(8, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br s, broad 
singlet),coupling constant(s) in Hertz (Hz) and number of protons. 

Human leukemic T cells (Jurkat cells) and HEK 293 cells transfected with the 
FLAG-humanTRPM4/pCDNA4/TO construct were grown on glass coverslips with 
□MEM medium supplemented with 10% FBS, blasticidin (5 pg/mL) and zeocin 
(0.4 g/mL). TRPM4 expression was induced one day before use by adding 1 
|jg/mL tetracycline to the culture medium and patch damp experiments were 
perfonned 16-24 hours post-induction (for additional details see Launay et al. 
(2000)). 

Patch clamp experiments were performed in the tight-seal whole-cell 
configuration at 21-25°C. High resolution current recordings were acquired by a 
computer-based patch clamp amplifier system (EPC-9, HEKA, Lambrecht, 
Gemnany). Patch pipettes had resistances between 2-4 MQ after filling with the 
standard intracellular solution. Immediately following establishment of the whole- 
cell configuration, voltage ramps of 50-200 ms duration spanning the voltage 
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range of -100 to +100 mV were delivered at a rate of 0.5 Hz over a period of 300- 
400 seconds. All voltages were corrected fro a liquid junction potential of 10 mV 
between external and internal solutions when using glutamate as the intracellular 
anion. Currents were filtered at 2.9 kHz and digitized at 10 jjs intervals. 
Capacitive currents and series resistance were detemriined and con-ected before 
each voltage ramp using the automatic capacitance compensation of the EPC-9. 
The low resolution temporal development of membrane currents was assessed 
by extracting the cunnent amplitude at -80 mV or +80 mV from individual ramp 
cunrent records. 

EXAMPLE 1: SYNTHESIS OF REPRESENTATIVE EXEMPLARY 
COMPOUNDS OF THIS INVENTION 

Compound 18: 




2,5-Bis(trifluoromethyl)bromobenzene (0.59 g, 2.00 mmol. 1.00 equiv.), 4- 
nitrophenylbronic acid (0.334 g, 2.00 mmol, 1.00 equiv.), trans- 
benzyl(chloro)bis(triphenylphosphine)palladium(ll) (0.076 g, 0.10 mmol, 0.05 
equiv.), K2CO3 1.38 g, 10.00 mmol, 5.00 equiv.) and 10 mL dry NMP were 
charged to a 25 mL round bottom flask. The mixture was thoroughly de- 
oxygeniated by subjecting to vacuum/nitrogen cycle three times, and heated at 
110 for 2 days under nitrogen protection. Usual workup yielded crude product 
4'-nitro-2,5-bis-trifluoromethyl-biphenyl as brown viscous oil (0.66 g, 1.97 mmol, 
99%). NMR (300 MHz. CDCI3), 5 (ppm): 8.32 (d, J = 8.7 Hz, 2H); 7.82-8.00 
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(m, 2H): 7.52-7.61 (m, 3H). 

The cmde product made in the last step was dissolved in 10 mL methylene 
chloride and 10 mL ethanol. Tin (II) chloride (2.28 g, 12.00 mmol, 6.00 equiv) 
was added, followed by addition of 1 mL water. After stirring at room 
temperature for 2 days, the mixture was neutralized with 2 N NaOH solution, and 
subjected to usual woricup to yield crude product 4'-amino-2,545is-trifluoromethyl- 
biphenyl (0.52 g, 1.70 mmol, 85% crude yield) as brown viscous oil. 

4'-Amino-2,5-bis-trifluoromethyl-blphenyl (0.16 g, 0.50 mmol, 1.00 equiv) was 
dissolved in 10 mL methylene chloride. To the solution was added 2,3- 
difluorobenzoyl chloride (0.088 g, 0.50 mmol, 1.00 equiv), and triethylamine 
(0.061 g, 0.60 mmol, 1.20 equiv). The mixture was stinred at room temperature 
for one hour, and loaded to column for flash chromatography. The title 
compound was isolated as light yellow solid (0.12 g, 0.27 mmol, 54%). NMR 
(300 MHz, CDCI3). 5 (ppm): 8.39 (d. J = 10.5 Hz. 1H); 7.75-7.95 (m, 6H); 7.63 (s, 
1H); 7.26-7.443 (m, 3H): ESIVIS calcd. for C21H12F8NO (M + H)*: 446.0; Found: 
446.0. 

Compound 24: 




2,5-Bis(trifluoromethyl)bromobenzene (0.59 g, 2.00 mmol, 1.00 equiv.), 4- 
nitrophenylbronic acid (0.334 g, 2.00 mmol, 1.00 equiv.), trans- 
ben2yl(chloro)bis(triphenylphosphine)palladium(ll) (0.076 g, 0.10 mmol, 0.05 
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equiv.), K2CO3 1.38 g, 10.00 mmol, 5.00 equiv.) and 10 mL dry NMP were 
charged to a 25 mL round bottom flask. The mixture was thoroughly de- 
oxygenated by subjecting to vacuum/nitrogen cycle three times, and heated at 
110 "C for 2 days under nitrogen protection. Usual workup yielded crude product 
4'-nitro-2,5-bis-trifluoromethyl-biphenyl as brown viscous oil (0.66 g, 1.97 mmol, 
99%). NMR (300 MHz, CDCI3). 6 (ppm): 8.32 (d, J = 8.7 Hz, 2H): 7.82-8.00 
(m, 2H): 7.52-7.61 (m, 3H). 

The crude product made in the last step was dissolved in 10 mL methylene 
chloride and 10 mL ethanol. Tin (II) chloride (2.28 g, 12.00 mmol, 6.00 equiv) 
was added, followed by addition of 1 mL water. After stirring at room 
temperature for 2 days, the mixture was neutralized with 2 N NaOH solution, and 
subjected to usual workup to yield crude product 4'-amino-2,5-bis-trifluoromethyl- 
biphenyl (0.52 g. 1.70 mmol, 85% crude yield) as brown viscous oil. 

A solution of 4'-amlno-2,5-bis-trifluoromethyl-biphenyl (0.20 g, 0.60 mmol, 1.00 
equiv), 4-methyl-1,2.3-thiadiazole-5-carboxylic acid (0.080 g, 0.60 mmol. 1.0 
equiv), EDO (0.191 g, 1.00 mmol. 1.70 equiv) and DMAP (0.012 g, 0.10 mmol, 
0.17 equiv) inIO mL methylene chloride was stirred at room temperature for 24 
hours. The mixture was then k>aded to column for flash chromatography, 
yielding the title compound as off-white solid (0.22 g, 0.51 mmol, 85%). 

^H NMR (300 MHz, CDCI3), 6 (ppm): 7.61-7.92 (m, 6H); 7.37 (d, J= 8.7 Hz, 2H); 
3.00 (s, 3H); ESMS calcd. for CiaHiaFsNsOS (M + H)*: 432.0; Found: 432.0. 

Compound 32: 

To a solution of 1,4-phenylenediame (1.95 g, 18.00 mmol, 6.00 equiv.) and EtaN 
(0.364 g, 3.6 mmol, 1.20 equiv) in 20 mL DMF/CH2CI2 (1:1) at 0 was added 
2,3-difluorobenzoyl chloride (0.53 g, 3.00 mmol, 1.00 equiv.). The mixture was 
stirred at 0 ^'C for 2 hours. Solid precipitated out during reaction was removed by 
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filtration, and the solution was subjected to EtOAc/aqueous wash workup to 
remove DMF. The residue was purified by flash chromatography to yield (N-4- 
aminophenyl)-2,3-drfluorobenzamide as a light yellow solid (0.31 g, 1.25 mmol, 
42%). NMR (300 MHz. CDCI3), 6 ppm: 7.87-8.14 (m. 2H); 7.19-7.43 (m, 4H); 
6.70 (d, J = 7.8 Hz. 2H); 3.66 (br s. 2H). 

(N-4-Aminophenyl)-2,3-difluorobenzamide (0.20 g. 0.81 mmol, 1.10 equiv), 2,5- 
bistrifluoromethyl-[1,3,4]oxadiazole (0.15 g, 0.73 mmol, 1.00 equiv), HOAc (0.010 
g, 0.25 equiv) and 5 mL NMP were mixed in a sealed-tube, and heated at 140 oC 
for 3 days. Usual workup and flash chromatography yielded N-I4-(3,5- 
bistrifluoromethyl-[1 ,2,4]triazol-4-yl-phenyl]-2,3-difluorobenzamide as a white 
solid (0.267 g, 0.61 mmol. 84 %). ^H NMR (300 MHz, CDCI3). 5 (ppm): 8.52 (d. 
J = 13.8 Hz. 1H); 7.91-7.95 (m. 3H); 7.26-7.48 (m. 4H); ESMS calcd. for 
C17H9F8N4O (M + H)*: 437.0; Found: 437.0. 

GENERAL SYNTHESIS OF COMPOUNDS 33, 90, 91, 92, 93, AND 125 




SnCl2,CH2Cl2:EtOH 




R* « H or a substituent 
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A mixture of (optionally substituted)-2-PicoHne (10.73 mmols) and p-nitrobenzyl- 
bromide (10.73 mmols) was stirred ovemight in 10 mL of acetonitrile at room 
temperature. The white solid obtained was filtered, washed with acetonitrile and 
dried to afford optionally substituted 2-methyM-(4-nitrobenzyl)-pyridinium 
bromide in 50%-95% yields. 

A mixture of optionally substituted 2-methyM-(4-nitrobenzyl)-pyridinium bromide 
(3.23 mmols), trifluoroacetic acid ethyl ester (3.23mmols)and DBU (6.47 mmols) 
in 5mL of anhydrous NMP was heated in a pressure tube at 130-140 ''C for 0.5- 
8h. The tube was cooled, the contents were poured into 100 mL of water and the 
product was extracted with ethylacetate (15 mL x 3). The combined extracts 
were washed with brine and dried over anhydrous Na2S04. The product was 
concentrated, followed by column chromatography on silica gel using a mixture 
of hexane/EtOAc to afford the cyclized product, optionally substituted 3-(4-nitro- 
phenyl)-2-trifluoromethylphenyl- indolizine in 10%-80% yields. 

To a stirred solution of optionally substituted 3-(4-nitro-phenyl)-2"trifluoromethyl- 
phenyl-indolizine (1.31 mmols) In 20mL of 1:1 CHaCfeEtOH, was added of SnCb 
(13.06 mmols) followed by a few drops of water. The mixture was stirred 
overnight and concentrated. To the residue, was added 20 mL of water and the 
solution the brought to a pH of approximately 8-9 using 2N NaOH. The resulting 
mixture was successively extracted with ethylacetate (20mL x 4), washed with 
brine (20mL) and dried over Na2S04. The organic layer was concentrated in 
vacuo to afforded optionally substituted 4-(2-trifluoromethyHndolyzln-3-yl)- 
phenylamine in 70-97% yields. 

To a solution of optionally substituted 4-(2-trifluoromethyl-indolyzin-3-yl)- 
phenylamine (0.30 mmols) in 5 mL of CH2CI2. was added the an acyl chloride 
(0.30mmols), followed by diisopropyl-ethylamine (0.60 mmols). The resultant 
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mixture was stirred at room temperature for 30 min and eluted tlirougli a short 
pad of silica gel using mixture of liexane:ethylacetate to afford tlie product, 
compounds 33, 90, 91, 92, 93, or 125, in 80-96% yields. 



SYNTHESIS OF COMPOUNDS 127 AND 128 




General Procedure: A stined mixture of 2,5-bis-trifIuoromethyl biphenyl-4-yl 
amine (1.0 mmol) and 2,6^ifluoro-benzaldeiiyde (1.2 mmol) In ethanol (20 mL) 
was refluxed for 4 h. The mixture was cooled to room temperature, NaBH4 (2 
mmol) was added and the mixture was stinred for 4 h. The mixture was poured 
into water and extracted with CH2CI2. The organic extract was washed with water 
and dried (Na2S04). The oil obtained on concentration of the organic layer was 
flash chromatographed on silica gel to give compound 127 as yellowish oil (305 
mg). 

Gaseous IHCI was bubbled through a stirred solution of compound 127 (294 mg) 
in EtOH for 5 min. Removal of solvent in vacuo gave salt 128 as white solid 
(323mg). 

The other exemplary compounds of this invention were synthesized using 
analogous methods to those described above. 

REPRESENTATIVE ANALYTICAL DATA FOR OTHER EXEMPLARY 
COMPOUNDS OF THIS INVENTION: 

Compound 1: 

NMR (300 MHz, CDCI3). 5(ppm): 8.48-8.67 (m. 3H); 8.02 (dd, J = 6.6 Hz, 5.1 
Hz, 1H): 7.69-7.77 (m, 3H): 7.57 (t, J = 7.2 Hz, 1H): 7.48 (t, J = 7.2 Hz. IH); 7.18- 
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7.38 (m. 3H); ESMS calcd. for C19H11F4N2O (M - H)": 359.0; Found: 359.0. 
Compound 2: 

NMR (300 MHz. CDCI3), 6 (ppm): 8.51-8.65 (m. 3H); 8.01 (d, J= 4.8 Hz, 1H): 
7.69-7.72 (m. 2H); 7.57 (t. J = 7.2 Hz, 1H); 7.20-7.58 (m, SH); 2.29 (s. 3H); 
ESMS calcd. for C19H16FN2O (M + H)*: 307.1 : Found: 307.1 . 

Compound 3: 

NMR (300 MHz. CDCI3). 5 (ppm): 8.49-8.68 (m, 3H); 8.03 (t, J = 5.7 Hz, 1H); 
7.54-7.83 (m, 7H); 7.18-7.30 (m, 1H); ESMS calcd. for C19H13F4N2O (M + H)*: 
361.0; Found: 361.1. 

Compound 4: 

^H NMR (300 MHz. CDCI3), 5 (ppm): 8.36-8.48 (m. 1H); 7.74-8.06 (m. 4H); 7.26- 
7.59 (m, 6H); ESMS calcd. for C21H12F8NO (M + H)*: 446.1; Found: 446.1. 

Compound 7: 

^H NMR (300 MHz, CDCI3), 6 (ppm): 9.11 (d, J = 2.1 Hz, 1H); 8.73 (dd, J = 4.8 
Hz, 1.8 Hz, 1H); 8.60 (s, 1H); 8.22 (dt. J= 5.1 Hz, 2.1 Hz, 1H); 7.70-7.76 (m, 3H); 
7.26-7.58 (m. 6H); ESMS calcd. for C19H14F3N2O (M + H)*: 343.1 ; Found: 343.1 . 

Compound 8: 

NMR (300 MHz, CDCI3), 6 (ppm): 8.79 (dd, J = 7.5 Hz, 1.5 Hz, 2H); 8.29 (s, 
1H); 7.70-7.76 (m, 5H); 7.57 (d, J = 7.5 Hz, 1H); 7.48 (d, J = 7.5 Hz, 1H); 7.26- 
7.37 (m. 3H); ESMS calcd. for C19H14F3N2O (M + H)*: 343.1; Found: 343.1. 

Compound 12: 

^H NMR (300 MHz, CDCI3). 5 (ppm): 9.00 (s, 1H); 8.92 (d, J = 5.4Hz, 2H); 7.26- 
7.77 (m. 9H); ESMS calcd. for C20H13F6N2O (M + H)*: 41 1 .0; Found: 41 1 .0. 

Compound 15: 
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NMR (300 MHz, CDCI3). 5 (ppm): 8.39 (d. J - 12.9 Hz. 1H): 7.86-7.91 (m, 
1H); 7.74 (d, J = 7.8 Hz. 1H); 7.70 (d, J = 8.4 Hz, 2H); 7.56 (t. J = 7.5 Hz. 1H); 
7.46 (t. J = 7.5 Hz. 1H): 7.21-7.40 (m. 5H); ESMS calcd. for C20H13F5NO (M + 
H)*: 378.0; Found: 378.0. 

Compound 16: 

^H NMR (300 MHz. CDCI3). 5 (ppm): 8.55 (d. J = 12.9 Hz. 1H); 7.83-7.89 (m. 
1H); 7.68-7.76 (m, 3H); 7.56 (t, J = 7.5 Hz, IH); 7.46 (t. J = 7.5 Hz. 1H): 7.32- 
7.36 (m, 3H); 7.15-7.24 (m, 2H): ESMS calcd. for C20H13F5NO (M + H)*: 378.0; 
Found: 378.0. 

Compound 19: 

^H NMR (300 MHz, CDCI3), 6 (ppm): 8.47 (d, J 12.6 Hz. IH); 7.69-7.86 (m, 
4H); 7.54-7.60 (m, 3H); 7.180-7.35 (m, 3H); ESMS calcd. for C20H12F6NO (M + 
H)*: 396.1; Found: 396.0. 

Compound 20: 

^H NMR (300 MHz, CDCU), 6 (ppm): 8.37 (d, J = 13.2 Hz. IH); 7.87-7.92 (m, 
IH); 7.70 (d. J = 8.7 Hz. 2H); 7.45 (dd. J = 9.0 Hz, 2.4 Hz. 1H); 7.19-7.39 (m. 
6H); ESMS calcd. for CaoHizFsNO (M + H)*: 396.1 ; Found: 396.0. 

Compound 21 

^H NMR (300 MHz. CDCI3). 5 (ppm): 8.42 (d. J = 12.9Hz. IH). 7.94-7.89 (m. IH). 
7.85-7.80 (m. 3H). 7.52-7.49 (m. 2H). 7.45-7.34 (m. 2H). 7.31-7.24 (m. 1H). 6.77 
(td. J = 1.2. 6.3Hz. 1H), 6.74 (s. 1H), 6.53 (td, J = 1.2. 7.5Hz, IH); ESMS calcd. 
for C22Hi3F5N20 (M + H)*: 416.09; Found: 417.1 

« 

Compound 22: 

^H NMR (300 MHz. CDCI3). 6 (ppm): 8.38 (d. J = 12.9 Hz. IH); 7.89 (t, J = 7.2 
Hz. IH); 7.75 (d. J = 8.7 Hz. 2H); 7.19-7.58 (m. 7H); ESMS calcd. for 
C20H12F6NO (M + H)*: 396.1; Found: 396.0. 
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Compound 23: 

NMR (300 MHz. CDCI3), 6 (ppm): 8.43 (d, J = 12.9 Hz. 1H); 7.89 (t, J = 4.2 
Hz. 1H); 7.77 (d. J - 8.7 Hz, 2H); 7.20-7.62 (m, 7H); ESMS calcd. for 
C20H12CIF5NO (M + H)*: 412.0; Found: 412.0, 

Compound 27: 

^H NMR (300 MHz. CDCI3). 6 (ppm): 8.03 (s, 1H); 7.70 (d, J = 8.7 Hz. 2H); 725- 
7.63 (m. 5H); 2.97 (s. 3H); ESMS calcd. for C17H12CIF3N3OS (M + H)*: 398.0; 
Found: 398.0. 

Compound 29: 

^H NMR (300 MHz, CDCI3). 6 (ppm): 8.41 (d. J = 12.9 Hz, 1H); 7.87-7.92 (m. 
1H); 7.75 (d, J = 8.7 Hz. 2H); 7.22-7.48 (m, 7H); ESMS calcd. for 
Ci9Hi2CbF2NO (M + H)*: 378.0; Found: 378.0. 

Compound 30 

^H NMR (300 MHz. CDCI3), 5 (ppm): 8.41 (d, J= 12.6 Hz. 1H); 7.9 (d, J= 7.2 Hz, 
1H); 7.74 (d, J = 8.4 Hz. 2H); 7.59-7.65 (m. 2H); 7.51 (d. J = 8.4 Hz. 2H); 7.23- 
7.42 (m. 2H); 7.04 (d, J = 8.1 Hz, 1H); 3.89 (s, 3H); ESMS calcd. for 
C21H15F2N2O2 (M + H)*: 365.0; Found: 365.0. 

Compound 31 

^H NMR (300 MHz. CDCI3). 5 (ppm): 8.38 (d, J= 12.6 Hz, 1H); 7.83-7.89 (m, 1H); 
7.69 (dd, J= 8.4 Hz. 1.5 Hz, 2H); 7.54-7.57 (m, 2H); 7.19-7.35 (m, 2H); 6.82-6.93 
(m, 3H); 3.80 (s, 3H); 3.75 (s, 3H); ESMS calcd. for C21H18F2NO3 (M + H)*: 
370.1; Found: 370.1. 

Compound 34 

^H NMR (300 MHz, CDCI3), 5 (ppm): 7.85 (d, J = 8.7 Hz, 2H); 7.72 (br s. 1H); 
7.41 (d, J = 5.1 Hz. 1H); 7.36 (d, J = 8.7 Hz. 2H); 7.01 (d. J = 5.1 Hz, 1H); 2.63 
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(s, 3H); ESMS calcd. for C16H11F6N4OS (M + H)*: 421 .0; Found: 421 .0. 
Compound 35 

NMR (300 MHz, CDCI3). 8 (ppm): 8.63 (d, J = 13.2 Hz, 1H); 7.88-7.97 (m, 3H): 
7.27-7.44 (m, 5H); 7.06-7.08 (m, 1H); 6.97 (dd, J = 5.4 Hz, 3.9 Hz. 1H); ESMS 
calcd. for C20H12F5N4OS (M + H)*: 451.0; Found: 451.0. 

Compound 37 

NMR (300 MHz, CDCI3), 8 (ppm): 8.51 (d, J = 12.9 Hz, 1H); 8.27 (d, J = 8.1 
Hz, IN); 8.09 (dd. J = 6.9 Hz. 2.1 Hz, 2H); 7.86-7.92 (m, 3H): 7.72 (d, J = 7.8 Hz, 
1H); 7.24-7.43 (m, 2H); ESMS calcd. for C20H11F5N3O (M + H)*: 404.0; Found: 
404.0. 

Compound 38 

^H NMR (300 MHz, CDCI3). 8 (ppm): 9.95 (s. 1H); 8.29 (dd, J = 7.8 Hz, 1.8 Hz, 
1H); 7.88 (d, J = 8.1 Hz. 1H); 7.78 (d, J = 8.1 Hz, 2H); 7.72 (d, J = 8.4 Hz. 1H); 
7.64 (s. 1H); 7.48 (t. J = 7.8 Hz. 1H); 7.34 (d. J = 8.1 Hz. 2H); 7.11 (t. J = 7.8 Hz, 
1H); 7.03 (d. J = 8.4 Hz, 1H); 4.04 (s, 3H); ESMS calcd. for C22H16F6NO2 (M + 
H)*: 440.1; Found: 440.2. 

Compound 39 

^H NMR (300 MHz, CDCI3), 8 (ppm): 8.64 (s, 1H); 7.89 (d, J = 8.4 Hz, 1H); 7.73- 
7.77 (m, 3H); 7.62 (s, IH); 7.35 (d. J = 8.7 Hz, 2H); 6.66 (s, 1H); 2.53 (s. 3H); 
ESMS calcd. for G19H13F6N2O2 (M + H)*: 415.1; Found: 415.1. 

Compound 40 

^H NMR (300 MHz. CDCI3). 8 (ppm): 8.02 (s. IH); 7.87 (d. J = 8.4 Hz. IH); 7.73 
(d, J = 8.1 Hz, 1H); 7.66 (d, J = 8.4 Hz, 2H); 7.60 (s, IH); 7.32 (d. J = 8.4 Hz, 
IH); 4.13 (s. 3H); 2.27 (s, 3H); ESMS calcd. for C20H16F6N3O (M + H)*: 428.1; 
Found: 428.2. 
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Compound 41 

NMR (300 MHz. CDCI3). 8 (ppm): 9.49 (s, 1H): 9.38 (s, 1H); 7.74-7.92 (m. 
4H); 7.64 (s. 1H); 7.40 (d, J = 8.7 Hz, 2H): ESMS calcd. for C17H10F6N3OS (M + 
H)*: 418.0; Found: 418.1. 

Compound 42 

NMR (300 MHz, CDCI3), 5 (ppm): 8.43 (d, J = 2.1 Hz. 1H); 8.35 (s, IH); 7.90 
(d. J = 8.4 Hz, IH); 7.76 (d, J = 8.4 Hz, 2H); 7.62 (s. IH); 7.38 (d. J = 8.4 Hz, 
2H); 7.08 (d. J = 2.1 Hz. IH); ESMS calcd. for C1BH11F6N2O2 (M + H)*: 401.0; 
Found: 401.1. 

Compound 43 

^H NMR (300 MHz. CDCI3), 5 (ppm): 7.90 (d, J = 8.1 Hz. 1H); 7.75 (d, J= 8.1 Hz. 
1H); 7.61-7.66 (m. 3H); 7.44 (s. 1H); 7.35 (d, J = 8.4 Hz. 2H); 2.69 (s. 3H); 2.52 
(s. 3H); ESMS calcd. for G20H15F6N2O2 (M + H)*: 429.1; Found: 429.2. 

Compound 44 

^H NMR (300 MHz, CDCI3), 5 (ppm): 8.41 (d, J= 12.3 Hz, IH); 7.81-7.86 (m IH); 
7.70 (d. J = 8.4 Hz. 2H); 7.51 (d, J = 8.4 Hz. 2H); 7.16-7.34 (m, 4H); 6.88 (d. J = 
8.4 Hz, IH); 3.78 (s. 3H); ESMS calcd. for C20H15CIF2NO2 (M + H)*: 374.1; 
Found: 374.1. 

Compound 45 

^H NMR (300 MHz. CDCI3), 8 (ppm): 7.90 (d. J = 8.1 hz. IH); 7.50-7.75 (m, 6H); 
7.28-7.40 (m, 5H); 2.54 (s, 3H); ESMS calcd. for C22H16F6NO (M + H)*: 424.1; 
Found: 424.2. 

Compound 46 

^H NMR (300 MHz. CDCI3). 8 (ppm): 8.33 (d, J = 12.9 Hz. IH); 7.91 (t. J = 7.2 
Hz. IH); 7.11-7.71 (m. 8H): 6.88 (d. J= 8.1 Hz, IH); 3.79 (s, 3H); 2.34 (s, 3H); 
ESMS calcd. for C21H18F2NO2 (M + H)*: 354.1; Found: 354.1. 
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Compound 47 

NMR (300 MHz, CDCI3), 5 (ppm): 8.34 (d. J = 13.2 Hz, 1H); 7.89-7.94 (m, 1H); 
7.69 (d, J = 8.4 Hz, 2H); 7.22-7.42 (m. 3H); 7.16 (d, J = 7.2 Hz, 1H); 7.07 (d. J = 
7.8 Hz, 2H); 2.35 (s, 3H); 2.25 (s, 3H); ESMS calcd. for C21H18F2NO (M + H)*: 
338.1; Found: 338.1. 

Compound 48 

^H NMR (300 MHz. CDGI3). 5 (ppm): 8.65 (s. 1H): 7.89 (d. J = 8.4 Hz, 1H); 7.73- 
7.76 (m, 3H); 7.62 (s, 1H): 7.36 (d. J = 8.7 Hz, 2H); 6.56 (s. IN); 2.53 (s, 3H); 
ESMS calcxi. for C19H13F6N2O2 (M + H)*: 415.1; Found: 415.1. 

Compound 49 

^H NMR (300 MHz. CDCI3). 5 (ppm): 11.92 (s. 1H); 10.78 (s, 1H); 7.37-8.02 (m, 
8H); 6.86-7.08 (m. 3H); ESMS calcd. for C21H14F6NO2 (M + H)*: 426.1; Found: 
426.1. 

Compound 50 

^H NMR (300 MHz, CDCI3), 8 (ppm): 8.36 (d, J = 13.8Hz. 1H), 8.00-7.90 (m, 3H) 
7.74-7.72 (m, 2H). 7.59-7.54 (m. 2H). 7.42-7.33 (m. 1H), 7.30-7.23 (m, 1H), 7.03 
(d, J = 8.4Hz, 1H). 3.90 (s, 3H). 2.60 (s. 3H); ESMS calcd. for C22H17F2NO3 (M 
+ H)*: 381. 12; Found: 382.1 

Compound 51 

^H NMR (300 MHz, CDGI3), 5 (ppm): 8.48 (s, 1H); 7.90 (d, J= 8.1 Hz. 1H); 7.75 
(d, J = 8.4 Hz. 1H); 7.61-7.67 (m, 3H); 7.42 (s. 1H); 7.35 (d. J= 8.7 Hz. 2H); 2.80 
(s. 3H); ESMS calcd. for C19H13F6N2O2 (M + H)*: 415.1; Found: 415.1. 

Compound 52 

^H NMR (300 MHz, CDCI3), 5 (ppm): 8.35 (d, J= 13.2 Hz. 1H); 7.87-7.93 (m. 1H); 
7.68 (d. J= 8.4 Hz, 2H); 7.21-7.38 (m, 4H); 7.04 (d, J= 9.6 Hz, 2H); 2.28 (s. 3H); 
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2.26 (s, 3H): 2.23 (s, 3H); ESMS calcd. for C22H20F2NO (M + H)*: 352.1; Found: 
352.1. 

Compound 53 

NMR (300 MHz. CDCI3). 5 (ppm): 7.86 (d, J = 8.1 Hz, 1H); 7.70 (d, J = 8.4 Hz, 
2H); 7.60 (s. 1H); 7.49 (d. J = 8.4 Hz, 2H); 7. 25 (d, J = 8.4 Hz, 2H); 6.38 (s, 1H); 
3.40 (q, J = 7.2 Hz, 4H); 1.26 (t, J = 7.2 Hz. 6H): ESMS calcd. for C19H19F6N2O 
(M + H)*: 405.1; Found: 405.1. 

Compound 54 

^H NMR (300 MHz. CDCI3). 5 (ppm): 7.90 (d. J = 8.4 Hz. 1H); 7.70-7.76 (m, 3H); 
7.62 (s. 1H); 7.52 (s, 1H); 7.16-7.36 (m. 5H); 2.41 (s. 3H); 2.34 (s. 3H); ESMS 
calcd. for C23H18F6NO (M + H)*: 438.1; Found: 438.1. 

Compound 55 

^H NMR (300 MHz, CDCI3). 6 (ppm): 7.90 (d, J = 8.1 Hz, 1H); 7.69-7.76 (m. 3H); 
7.61 (s, 2H); 7.48 (d, J= 8.1 Hz, 1H); 7.34-7.40 (m, 3H); 7.22 (t, J= 8.1 Hz, 1H); 
2.52 (s. 3H); ESMS calcd. for C22H15CIF6NO (M + H)*: 458.1; Found: 458.1. 

Compound 56 

^H NMR (300 MHz. CDCI3), 8 (ppm): 7.90 (d, J = 8.1 Hz, 1H); 7.61-7.76 (m, 5H); 
7.12-7.37 (m. 5H); 5.42 (d, J = 2.1 Hz. 3H); ESMS calcd. for C22H15F7NO (M + 
H)*: 458.1; Found: 458.1. 

Compound 57 

^H NMR (300 MHz, CDCI3). 6 (ppm): 7.90 (d, J = 8.4 Hz, 1H); 7.54-7.75 (m, 4H); 
7.34 (d. J = 8.4 Hz. 2H); 7.23-7.29 (m, 1H); 7.06-7.11 (m. 2H); 6.96 (d, J = 8.1 
Hz. 1H); 3.88 (s. 3H); 2.37 (s. 3H); ESMS calcd. for C23H18F6NO2 (M + H)*: 
454.1; Found: 454.1. 

Compound 58 
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NMR (300 MHz, CDCI3). 5 (ppm): 8.92 (d, J = 4.5 Hz, 1 H); 8.27 (d, J = 8.4 Hz, 
1H); 8.17 (d, J = 8.4 Hz, 2H); 7.62-7.93 (m, 7H); 7.50 (d, J = 4.5 Hz, 1H); 7.41 (d, 
J= 8.4 Hz. 2H); ESMS calcd. for C24H15F6N2O (M + H)*: 461.1; Found: 461.1. 

Compound 59 

NMR (300 MHz, CDCI3), 5 (ppm): 7.86 (s, 1H); 7.54-7.62 (m, 4H); 6.83-6.93 
(m, 3H); 3.81 (s, 3H); 3.76 (s. 3H); 2.95 (s, 3H); ESMS calcd. for C18H18N3O3S 
(M + H)*: 356.1; Found: 356.1. 

Compound 60 

NMR (300 MHz, CDCI3). 5 (ppm): 6.83-7.69 (m. 12H); 3.81 (s, 3H); 3.76 (s, 
3H); 2.51 (s, 3H); ESMS calcd. for C22H22NO3 (M + H)*: 348.1; Found: 348.1. 

I 

Compound 61 

NMR (300 MHz, CDCI3), 6 (ppm): 8.61 (dd, J = 4.8 Hz, 1.8 Hz, 1H); 7.89 (d, J 
= 8.4 Hz, 1H); 7.68-7.81 (m, 5H); 7.61 (s, 1H); 7.35 (d, J = 8.1 Hz, 2H); 7.21-7.25 
(m, 1H); 2.74 (s. 3H); ESMS calcd. for CziHigFeNaO (M + H)*: 425.1; Found: 
425.1. 

Compound 62 

^H NMR (300 MHz, CDCIs), 5 (ppm): 9.62 (s, 1H); 7.70-7.90 (m, 5H); 7.63 (s, 
1H); 7.33 (d, J = 8.4 Hz, 2H); 6.95-7.07 (m, 2H); 4.50-4.52 (m, 2H); 4.34-4.37 (m, 
2H); ESMS calcd. for C23H16F6NO3 (M + H)*: 468.1; Found: 468.1. 

Compound 63 

NMR (300 MHz. CDCI3). 5 (ppm): 8.43 (s, 1H); 7.89 (d, J= 8.1 Hz. 1H); 7.67- 
7.76 (m, 4H); 7.59 (d, J = 8.7 Hz, 2H); 7.33 (d. J = 8.4 Hz, 2H); 3.99 (s. 3H); 
ESMS calcd. for C19H14F6N3O (M + H)*: 414.1; Found: 414.1. 

Compound 64 

^H NMR (300 MHz. CDCI3), 8 (ppm): 8.40-8.48 (m, 3H); 7.68 (d, J = 8.7 Hz, 2H); 
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7.55 (d. J = 8.7 Hz. 2H); 7.28 (d, J = 4.8 Hz, 1H); 6.84-6.93 (m. 2H); 3.81 (s, 3H); 
3.75 (s. 3H); 2.44 (s. 3H); ESMS calcd. for C21H21N2O3 (M + H)*: 349.1; Found: 
349.1. 

Compound 65 

NMR (300 MHz, CDCI3), 6 (ppm): 8.60 (s. 1H); 8.38-8.48 (m. 2H); 7.90 (d. J = 
8.1 Hz. 1H); 7.73-7.75 (m, 3H): 7.61 (s, 1H); 7.27-7.37 (m. 3H): 2.48 (s, 3H): 
ESMS calcd. for C21H16F6N2O (M + H)*: 425.1; Found: 425.1. 

Compound 66 

^H NMR (300 MHz, CDCI3), 5 (ppm): 8.67 (s. IN); 8.44 (s, 1H); 8.37 (d, J = 5.1 
Hz, 1H); 7.70 (d, J = 8.7 Hz, 2H); 7.51 (d. J = 8.7 Hz, 2H); 7.24-7.29 (m, 3H); 
6.90 (d, J = 8.4 Hz, 1H); 3.79 (s. 3H); 2.44 (s. 3H); ESMS calcd. for 
C20H18CIN2O2 (M + H)*: 453.1; Found: 453.1. 

Compound 67 

^H NMR (300 MHz, CDCl3), 5 (ppm): 8.64-8.68 (m, 2H); 8.43 (d. J= 13.2 Hz, 1H); 
8.05 (dd. J = 6.6 Hz. 4.8 Hz, 1H); 7.69-7.72 (m, 2H); 7.57-7.61 (m. 2H); 6.84-6.95 
(m. 3H); 3.82 (s, 3H); 3.77 (s, 3H); ESMS calcd. for C20H16FN2O3 (M + H)*: 
353.1; Found: 353.1. 

Compound 68 

^H NMR (300 MHz, GDCI3). 5 (ppm): 8.62-8.66 (m, 2H); 8.47 (d, J = 13.5 Hz, 1H); 
8.01 (dd. J= 6.6 Hz. 4.8 Hz, 1H); 7.69-7.73 (m, 2H); 7.52-7.57 (m, 2H); 7.25-7.30 
(m, 2H); 6.90 (d, J = 8.4 Hz, 1H); 3.80 (s, 3H); ESMS calcd. for C19H15CIFN2O2 
(M + H)*: 357.1; Found: 357.1. 

Compound 69 

^H NMR (300 MHz, CDCI3), 5 (ppm): 8.66-8.70 (m. 2H); 8.49 (d. J= 13.8 Hz, 1H); 
8.05 (dd, J = 6.6 Hz. 4.8 Hz. 1H); 7.90 (d. J = 8.7 Hz, 1H); 7.76 (d, J = 8.4 Hz, 
2H); 7.63 (s. 1H); 7.38 (d. J = 8.4 Hz, 2H); ESMS calcd. for C20H12F7N2O (M + 
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H)*: 429.1; Found: 429.1. 
Compound 70 

NMR (300 MHz. CDCI3). 5 (ppm): 8.73 (s, 1H); 8.41 (s, 1H); 8.35 (d, J = 4.5 
Hz. 1H); 7.68 (d. J = 8.7 Hz, 2H): 7.53 (d, J = 8.7 Hz. 2H); 7.25 (d. J = 4.2 Hz. 
1H): 7.10-7.13 (m. 2H): 6.87 (d. J = 9.3 Hz, IH); 3.77 (s, 3H): 2.42 (s. 3H); 2.33 
(s, 3H): ESMS calcd. for C21H21N2O2 (M + H)*: 333.1; Found: 333.1. 

Compound 72 

NMR (300 MHz. CDCI3), 5 (ppm): 8.00-7.94 (m. 2H), 7.80 (s, IH), 7.67-7.65 
(m. 2H), 7.59-7.55 (m. 2H), 7.03 (d. J = 8.7Hz. IH). 3.90 (s. 3H), 3.00 (s. 3H). 
2.59 (s. 3H); ESMS calcd. for C19H17N3O3S (M + H)*: 367.1; Found: 368.1 

Compound 73 

^H NMR (300 MHz, CDCI3). 5 (ppm): 8.68 (d, J = 3.0Hz. IH), 8.66 (dd. J = 1.5, 
4.8Hz, IH), 8.48 (d. J = 13.8Hz. IH), 8.05 (dd, J = 4.8. 6.6Hz, IH), 7.77-7.73 (m, 
2H), 7.54-7.50 (m, 2H), 7.41 (d, J = 2.7Hz, 1H), 7.33 (dd, J = 2.7, 9.0Hz. 1H). 
7.20 (d. J = 9.0Hz. IH). 6.32 (t. J = 73.2Hz. IH); ESMS calcd. for 
C19H12CIF3N2O2 (M + H)*: 392.05; Found: 393.0 

Compound 74 

^H NMR (300 MHz. GDCI3). 8 (ppm): 7.63 (s, 5H), 7.16-7.08 (m, 2H), 7.00 (d, J = 
8.7Hz, IH), 3.00 (s. 3H), 2.54 (s. 6H); ESMS calcd. for C19H17F3N4O2S (M + H)*: 
422.1; Founc<: 423.3 

Compound 75 

^H NMR (300 MHz, CDCI3), 6 (ppm): 8.39-8.50 (m. 3H); 7.76 (d. J- 8.7 Hz, 2H); 
7.46-7.62 (m. 5H); 7.33 (d. J - 4.8 Hz. IH); 2.48 (s. 3H); ESMS calcd. for 
C20H15CIF3N2O (M + H)*: 391.1; Found: 391.3. 

Compound 76 
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NMR (300 MHz. CDCI3), 5 (ppm): 8.50-8.55 (m. 2H); 7.90 (s, 1H); 7.70 (d, J = 
8.4 Hz, 2H); 7.45 (d. J = 8.4 Hz, 2H); 7.21-7.38 (m, 5H); 2.49 (s, 3H): 2.39 (s. 
3H); ESMS calcd. for C20H19N2OS (M + H)*: 335.1; Found: 335.1. 

Compound 77 

^H NMR (300 MHz. CDCI3), 6 (ppm): 8.50 (s. IH); 8.46 (d, J = 4.8 Hz, 1H); 8.27 
(s. 1H): 7.69 (d, J = 8.7 Hz, 2H); 7.18-7.36 (m, 7H); 2.62 (q. J = 7.8 Hz. 2H); 2.49 
(s, 3H); 1.11 (t, J = 7.2 Hz, 3H); ESMS calcd. for C21H21N2O (M + H)*: 317.2; 
Found: 317.3. 

Compound 78 

^H NMR (300 MHz. CDCI3), 5 (ppm): 8.54 (s. IH); 8.51 (d. J - 4.8 Hz, iH); 7.95 
(s, 1H); 7.68 (d, J = 8.7 Hz, 2H); 7.16-7.41 (m. 7H); 3.08 (hept, J =6.9 Hz, 1H); 
2.50 (s. 3H); 1.17 (d. J = 6.9 Hz, 6H); ESMS calcd. for C22H23N2O (M + H)*: 
331.2; Found: 331.3. 

Compound 79 

^H NMR (300 MHz, CDCI3). 5 (ppm): 9.79 (s. IH); 8.44 (d, J = 8.7 Hz. 1H); 7.92 
(dd, J = 8.4 Hz, 2.7 Hz. 1H); 7.75 (d, J = 2.1 Hz. 1H); 7.51 (d, J = 7.2 Hz, IH); 
7.19-7.27 (m, 3H); 6.88-6.90 (m, 2H); 7.76 (d. J = 2.7 Hz, 1H); 3.83 (s, 3H); 3.75 
(s, 3H); 2.51 (s. 3H); ESMS calcd. for C21H21N2O3 (M + H)*: 349.2; Found: 
349.3. 

Compound 80 

^H NMR (300 MHz. CDCI3), 5 (ppm): 8.54-8.57 (m. 2H); 7.62-7.70 (m. 3H); 7.32- 
7.37 (m. 3H); 7.04-7.26 (m, 3H); 2.55-2.70 (m. 4H); 2.51 (s, 3H); 1.25 (t, J = 7.2 
Hz. 3H); 1.10 (t. J = 7.2 Hz. 3H); ESMS calcd. for C23H25N2O (M + H)*: 345.2; 
Found: 345.2. 

Compound 81 

^H NMR (300 MHz. CDCI3). 5 (ppm): 8.51 (s, IH); 8.47 (d. J = 4.5 Hz. 1H); 8.12 
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(S. 1H); 7.68 (d, J= 8.4 Hz, 2H); 7.59 (d, J= 8.4 Hz, 2H); 7.18-7.34 (m. 3H); 6.95 
(d. J = 8.4 Hz, 1H); 2.53 (s, 6H); 2.49 (s, 3H); ESMS calcd. for C21H21CIN3O (M 
+ H)*: 366.1 ; Found: 366.1 . 

Compound 82 

^H NMR (300 MHz, CDCI3), 5 (ppm): 8.98 (s, 1H); 8.44 (s, 1H); 8.39 (d, J = 4.8 
Hz, 1H); 7.69-7.92 (m, 1H): 7.68-7.76 (m. 3H); 7.26-7.38 (m, 3H): 6.92 (d. J= 8.4 
Hz, 1H): 4.45-4.51 (m. 1H); 4.17 (q. J = 7.2 Hz, 2H): 2.85 (d, J - 4.8 Hz. 3H); 
2.43 (s, 3H): 1.30 (t, J = 7.2 Hz, 3H); ESMS calcd. for C23H24N3O3 (M + H)*: 
390.2; Found: 390.1 

Compound 83 

^H NMR (300 MHz, CDCb). 5 (ppm): 8.48 (s, 1H); 8.43 (d, J= 5.1 Hz, IH); 8.34 
(s, IH); 7.69 (d. J= 8.7 Hz, 2H); 7.55 (d, J = 8.7 Hz, 2H); 7.21-7.31 (m, 3H); 6.88 
(d, J = 8.4 Hz, 1 H); 4.01 (q, J = 7.2 Hz. 2H); 2.46 (s. 3H); 1 .35 (t, J = 7.2 Hz. 3H); 
ESMS calcd. for C2iH2oCIN202(M + H)*: 367.1; Found: 367.1 

Compound 87 

^H-NMR (CDCI3) 5 (ppm) 7.8 (m, 3H), 7.6 (m, 2H). 7.4 (m, 4H), 7.0 (m. 2H); 
ESMS cicd for C20H11CIF6NO: 412.0; Found: 412.0 (M+H)*. , 

Compound 88 

^H-NMR (GDCI3) 5 (ppm) 7.9 (br. IH), 7.6 (d, 2H, J = 8), 7.4 (m, 2H), 7.2 (d, 2H, J 
= 8), 7.1 (m, IH), 7.0 (m. IH), 6.9 (m, 2H). 2.30 (s. 3H). 2.18 (s. 3H); ESMS cIcd 
forC2iHi7F2NO: 338.1; Found: 338.0 (M+H)*. 

Compound 89 

^H-NMR (CDCI3) 8 (ppm) 8.0 (br. IH). 7.6 (d. 2H, J = 8), 7.4 (m. 3H). 7.2 (m. 3H). 
6.9 (m. 2H); ESMS cIcd for Ci9HiiCil2F2NO: 378.0; Found: 378.0 (M+H)*. 

Compound 91 
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NMR (300 MHz. CDCI3), 8 (ppm): 8.58 (d, J = 16.8Hz. 1H). 7.94-7.88 (m. 1H). 
7.86-7.80 (m, 3H). 7.51 (d, J= 8.4Hz, 2H), 7.43 (d, J = 9.0Hz. 1H), 7.26-7.19 (m, 
2H), 6.80-6.77 (m, 1H), 6.75 (s. 1H), 6.54 (td. J = 1.5, 7.8Hz, 1H); ESMS calcd. 
for C22H13F5N2O (M + H)*: 41 6.09; Found: 417.0 

Compound 92 

^H NMR (300 MHz, CDCI3), 5 (ppm): 7.87-7.83 (m, 2H). 7.80 (d, J- 8.7Hz. 2H), 
7.53-7.41 (m. 5H). 6.95 (d, J= 8.4Hz, 1H), 6.80-6.78 (m, 1H), 6.74 (s, 1H). 6.56- 
6.51 (m, 1H), 3.98 (s. 3H), 3.97 (s. 3H); ESMS calcd. for C24H19F3N203 (M + 
H)*: 440.13; Found: 441.1 

Compound 126 

^H-NMR (CDCI3) 6 (ppm) 7.9 (br, 1H), 7.7 (d, 2H. J = 8), 7.5 (d. 2H, J = 8). 7.4 
(m, 1H), 7.0 (m, 2H). 6.9 (m, 3H), 3.80 (s. 3H), 3.70 (s, 3H); ESMS clod for 
C21H17F2NO3: 370. 1 ; Found: 370.0 (M+H)*. 

Compound 127 

'H-NMR (CDCb) 6 (ppm) 7.9 (m, 1H). 7.7 (m, 3H), 7.61 (s, 1H), 7.5 (m. 1H), 7.4 
(d. 2H. J = 8), 7.0 (m, 3H); ESMS clod for CaiHuFaNO: 446.5; Found: 446.0 
(M+H)*. 

Compound 127 

^H-NMR (DMSO-de) 6 (ppm) 10.9 (br. 1H), 7.8 (m. 3H), 7.6 (d. 2H. J = 8). 7.4 (m. 
1H). 7.2 (m, 4H). 2.40 (s. 3H); ESMS dcd for C21H14F5NO: 392.1; Found: 392.0 
(M+H)*. 

Compound 128 

^H-NMR (DMSO-de) 8 (ppm) 8.0 (m, 2H). 7.65 (s, 1H). 7.4 (m, 1H). 7.1 (m. 4H), 
6.7 (d. 2H. J = 8). 6.3 (t, 1H. J = 6). 4.3 (d. 2H. J = 6); ESMS clod for CziHisFsN: 
432.1; Found: 432.0 (M+H)*. 
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Compound 129 

^H-NMR (DMSO-de) 5 (ppm) 8.0 (d. 1H, J = 8), 7.9 (d, 1H. J = 8). 7.65 (s, 1H). 
7.4 (m, 1H), 7.1 (m, 4H), 6.7 (d, 2H, J = 8), 4.3 (s, 2H); ESMS cicd for CaiHiaFaN: 
432.1; Found: 432.0 (M+Hf. 

Compound 130 

^H-NMR (CDCb) 5 (ppm) 7.3 (m. 3H). 7.2 (m, 2H). 6.9 (m, 3H), 6.7 (d. 2H, J = 8). 
4.4 (d, 2H, J = 6), 4.2 (t. 1H, J = 6). 3.78 (s, 3H); ESMS cIcd for C20H16CIF2NO: 
360.1; Found: 360.0 (M+H)*. 

Compound 131 

^H-NMR (DMSO-de) 5 (ppm) 7.4 (m, 1H), 7.3 (m, 3H), 7.2 (d, 1H. J = 3), 7.1 (m, 
3H), 6.7 (d, 2H, J = 8), 4.3 (s. 2H), 3.74 (s, 3H); ESMS cIcd for C20H16CIF2NO: 
360.1 ; Found: 360.0 (M+H)*. 

Compound 132 

NMR (300 MHz, CDCI3), 8 (ppm): 7.68-7.62 (m, 3H), 7.53-7.50 (m, 2H), 7.41 
(d. J= 2.7Hz. 1H). 7.33 (dd, J = 2.7, 8.7Hz. 1H). 7.20 (d. J= 8.7Hz. 1H), 6.31 (t. 
J = 73.8Hz. 1H), 3.00 (s, 3H); ESMS calcd. for C17H12CIF2N3O2S (M + H)*: 
395.03; Found: 396.0 

EXAMPLE 2: INHIBITION OF IL-2 PRODUCTION 

Jurkat cells were placed in a 96 well plate (0.5 million cells per well in 1% FBS 
medium) then test compounds of this invention were added at different 
concentrations. After 10 minutes, the cells were activated with PHA (final 
concentration 2.5 pg/mL) and incubated for 20 hours at ZTC under CO2. The 
final volume was 200 pL. Following incubation, the cells were centrifuged and 
the supematants collected and stored at -70X prior to assaying for IL-2 
production. A commercial ELISA kit (IL-2 Eli-pair, Diaclone Research, Besancon, 
France) was used to detect production of IL-2, from which dose response curves 
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were obtained. The IC50 value was calculated as the concentration at which 50% 
of maximum IL-2 production after stimulation was Inhibited versus a non- 
stimulation control. 



IC50 


Compounds 


<100 nM 


18. 20, 21, 23*, 24, 27, 28. 43. 44, 
45, 46. 47. 50, 52, 53, 54, 55, 56, 58, 
59, 63, 64, 65, 66. 67, 68, 69, 72, 73, 
74. 75, 76. 79. 81. 82. 83, 84, 85, 86. 
87, 88, 89. 125, 126, 127. 128, 129. 




130, and 131 


100-500 nM 


1, 2, 8. 12, 15. 16. 19. 22, 32. 33. 34. 
36, 37, 38, 40, 41, 42, 48, 51, 60, 62, 
70, 71,77,78.80,90, and 01 


500nM-1 mM 


3. 4. 7. 35, 39, 49, 57, 61, and 131 


>1 mM 


5, 6, 9, 10. 11, 13. 14. 17. 25. and 26 


Not tested 


29. 30, 31 



* Lowest ICso value 



EXAMPLE 3: ACTIVATION OF TRPM4 CHANNEL 

TRPM4 currents were measured in Jurkat cells and HEK-293 cells 
overexpressing TRPM4. The external solution contained the following (mM): 
NaC1 140, KCI 2.8. MgCIa 2, CaCb 1. glucose 10, and HEPES NaOH 10 (ph 7.2). 
The internal solution contained the following (mM): K-glutamate 120, NaCI 8. 
MgCl2 1. K BAPTA 10. HEPES CsOH 10 (ph 7.2). Ramps were given every 2 s 
(-100 to +100 mV in 50 ms) and cells were held ait -80 mV between ramps. Free 
Intracellular calcium was adusted to 300 nM. 
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Representative compounds of this invention (including Confipounds 23 and 24) 
were tested for the ability to activate TRPM4 using this method. EC50 values 
ranged from 20-50 nM. 

EXAMPLE 4: PATCH CLAMP STUDIES OF INHIBITION OF Icrag CURRENT IN 
RBL CELLS. JURKAT CELLS, AND PRIMARY T CELLS 

In general, a whole cell patch clamp method was used to examine the effects of 
a compound of the invention on a channel that mediates Icrac- In such 
experiments, a baseline measurement was established for a patched cell. Then 
a compound to be tested was perfused (or puffed) to cells in the external solution 
and the effect of the compound on laac was measured. A compound that 
modulates Icrac (e.g., inhibits) Is a compound that is useful in the invention for 
modulating CRAC ion channel activity. 

1)RBLce!!s 

Cells 

Rat basophilic leukemia cells (RBL-2H3) were grown in DMEM media 
supplemented with 10% fetal bovine serum in an atmosphere of 95% air/5% 
CO2. Cells were seeded on glass coverslips 1-3 days before use. 

Recording Conditions 

Membrane cun^ents of individual cells were recorded using the whole-cell 
configuration of the patch clamp technique with an EPC10 (HEICA Electronilc, 
Lambrecht, Gemiany). Electrodes (2-5 MQ in resistance) were fashioned from 
borosilicate glass capillary tubes (Sutter Instruments, Novate, Ca). The 
recordings were done at room temperature. 

Intracellular pipette solution 

Cs-Glutamate 120mM; CsCI 20mM; CsBAPTA 10mM; CsHEPES 10mM; NaCI 
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8mM; MgCb 1mM; IPS 0.02mM; pH=7.4 adjusted with CsOH. (Shielded from 
light and kept on ice before experiment) 

Extracellular solution 

NaCI 138mM; NaHEPES, 10mM; CsCI 10mM; CaCh 10mM; Glucose 5.5mM; 
KCI 5.4mM; KH2PO4 0.4mM; NaaHPOA H2 0.3mM at pH=7.4 adjusted with 
NaOH. 

Compound treatment 

Each compound was diluted from a 10 mM stock in series using DMSO (1PmM, 
3.2pM, .1mM, 316 nM, 100 nM 32 nM). The final DMSO concentration was always 
kept at 0.1%. 

Experimental procedure 

IcRAc currents were monitored every 2 seconds using a 50 msec protocol, where 
the voltage was ramped from -100 mV to +100 mV. The membrane potential was 
held at 0 mV between the test ramps. In a typical experiment the peak inward 
cun^ents would develop within 50-100 seconds. Once the Icrac currents were 
stabilized, the cells were perfused with compounds in the extracellular solution. 
At the end of an experiment the remaining Icrac currents were then challenged 
with a control compound (SKF96365, 10 pM) to ensure that the current could still 
be inhibited. 

Data analysis 

The Icrac cunrent level was detemiined by measuring the inward cun-ent 
amplitude at -80 mV of the voltage ramp in an off-line analysis using MATLAB. 
The Icrac current inhibition for each concentration was calculated using peak 
amplitude in the beginning of the experiment from the same cell. The IC50 value 
and Hill coefficient for each compound was estimated by fitting all the individual 
data points to a single Hill equation. 
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Results 

Table 1 shows the concentration of compounds of the invention which inhibits 50 
% of the IcRAC current in RBL cells. As can be seen from the data in Table 1 , 
several compounds of the invention inhibit Icrac cunrent at concentration of less 
than 300 nM. 



Compound Number 


ICso 


31 


0.1 


75 


0.2 


66 


0.3 nM 


84 


0.3 mM 


27 


0.4pM 


79 


0.8 (jM 


SKF96365 


4|iM 



Table 1: Concentration of compounds of the invention which inhibit 50 % of the 
Icrac current In RBL cells. 

2) Jurkat cells 
Cells 

Jurkat T cells were grown on glass coverslips, transferred to the recording 
chamber and kept in a standard modified Ringer's solution of the following 
composition: NaCI 145mM. KCI 2.8mM. CsCI 10mM, CaCb lOmM, MgCb 2mM. 
glucose 10mM, HEPES NaOH lOmM, pH 7.2. 

Extracellular Solution 

The external solution contained 10 mM CaNaR, 1 1.5 mM glucose and the test 
compound at the concentrations described below. 
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Intracellular Pipette Solution 

The standard intracellular pipette solution contained: Cs-glutamate 145 mM, 
NaCI 8 mM, MgCb 1 mM, ATP 0.5 mM, GTP 0.3 mM, pH 7.2 adjusted with 
CsOH. The solution was supplemented with a mixture of 10 mM Cs-BAPTA and 
4.3-5.3 mM CaCb to buffer [Ca^*]i to resting levels of 100-1 50 nM. 

Patch-clamp recordings 

Patch-clamp experiments were perfomried in the tight-seal whole-cell 
configuration at 21-25 'C. High-resolution current recordings were acquired by a 
computer-based patch-clamp amplifier system (EPC-9, HEKA, Lambrecht, 
Gemnany). Sylgard®- coated patch pipettes had resistances between 2-4 MQ 
after filling with the standard intracellular solution. Immediately following 
establishment of the whole-cell configuration, voltage ramps of 50 ms duration 
spanning the voltage range of -100 to +100 mV were delivered from a holding 
potential of 0 mV at a rate of 0.5 Hz over a period of 300 to 400 seconds. All 
voltages were conrected for a liquid junction potential of 10 mV between external 
and internal solutions. Cunrents were filtered at 2.3 kHz and digitized at 100 ps 
intervals. Capacitive cunrents and series resistance were determined and 
conrected before each voltage ramp using the automatic capacitance 
compensation of the EPC-9. 

Data analysis 

The very first ramps before activation of Icrac (usually 1 to 3) were digitally 
filtered at 2 kHz, pooled and used for leak-subtraction of all subsequent cunrent 
records. The low-resolution temporal development of inward cunrents was 
extracted from the leak-conrected individual ramp cunrent records by measuring 
tiie cunrent amplitude at -80 mV or a voltage of choice. 

Results 

1 pM Compound 66 resulted in >90% inhibition of Icrac in Jurkat cells (n = 3). 
1 pM Compound 31 resulted in >43% inhibition of Icrac in Jurkat cells (n = 3). 
10 pM Compound 66 had no effect on TRPM4 currents in Jurkat cells. 
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3) Primary T Cells 

Preparation of Primary T Cells 

Primary T cells were obtained from human whole blood samples by adding 
100pL of RosetteSep® human T cell enrichment cocktail to 2 mL of whole blood. 
The mixture was incubated for 20 minutes at room temperature, then diluted with 
an equal volume of PBS containing 2% FBS. The mixture was layered on top of 
RosetteSep® DM-L density medium and then centrifuged for 20 minutes at 1200 
g at room temperature. The enriched T cells were recovered from the 
plasma/density medium interface, then washed with PBS containing 2% FBS 
twice, and used in patch clamp experiments following the procedure described 
for RBL cells. 

Results: 

Figure 1 is a graph of percent inhibition of Iqrac cunrent in RBL cells and primary 
T cells in the presence of varying concentrations of compound 31 . Inhibition of 
IcRAc cun-ent by SKF96365, a known inhibitor of Icrac was used as a control. As 
can be seen from Figure 1 compound 31 inhibits Icrac cunrent equally well in 
primary T cells as In RBL cells. 

EXAMPLE 5: INHIBITION OF MULTIPLE CYTOKINES IN PRIMARY HUMAN 
PBMCs 

Peripheral blood mononuclear cells (PBMCs) were stimulated with 
phytohemagglutinin (PHA) in the presence of varying concentrations of 
compounds of the invention or cyclosporine A (CsA), a known inhibitor of 
cytokine production. Cytokine production was measured using commercially 
available human ELISA assay kits (from Cell Science, Inc.) following the 
manufacturers instructions. 
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Table 2 shows the concentration of CsA and compounds 31 , 66, and 75 which 
inhibit 50% of a cytol<ine production. As can be seen from the data, compounds 
31. 66. and 75 are potent inhibitors of IL-2. IL-4, IL-5. IL-13. GM-CSF. INF^ and 
TNF-o. In addition, compounds of the invention do not inhibit the anti- 
inflammatory cytokine, IL-10. 



ompound 


IL-2 


IL-4 


IL-5 


IL-10 


IL-13 


GM- 


INF-y 


TNF-a 


Number 


(nM) 


(nM) 


(nM) 


(nM) 


(nM) 


CSF 


(nM) 


(nM) 














(nM) 






CsA 


3 


25 


7 


948 


67 


109 


18 


26 


75 


4 


103 


7 


>1000 


15 


152 


23 


81 


31 


6 


71 


11 


>1000 


51 


97 


42 


68 


66 


20 


445 


21 


>1000 


75 


448 


88 


271 



Table 2: IC50 values for cytokine inhibition. 

EXAMPLE 6: COMPOUNDS OF THE INVENTION ARE POTENT INHIBITORS 
OF DEGRANULATION IN RBL CELLS 

Procedure: 

The day before the assay was perfomied, RBL cells, that had been grown to 
confluence in a 96 well plate, were incubated at 37''C for at least 2 hours. The 
medium was replaced in each well witii 100 jjL of fresh medium containing 
2pLg/mL of anti-DNP IgE. 

On the following day, the cells were washed once with PRS (2.6 mM glucose and 
0.1% BSA) and 160mL of PRS was added to each well. The test compound was 
added to a well in a 20mL solution at 10X of the desired concentration and 
incubated for 20 to 40 minutes at 37°C. 20mL of 10X mouse antl-lgE (10 pL/mL). 
Maximum degranulation occurred between 15 to 40 minutes after addition of anti- 
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igE. 

Results: 

Figure 2 is a graph of the percent inhibition of degranulation in RBL cell at 
various concentrations of compound 31 and compound 66. The concentration at 
which 50% of degranulation is inhibited is 0.38|jM for compound 31 and 0.43pM 
for compound 66. The l<nown inhibitor of stored-operated channels, SKF96365, 
required greater than 20 pM to inhibit 50% of degranulation. 

EXAMPLE 7: CYTOKINE INHIBITION IN WHOLE BLOOD COLLECTED FROM 
CYNOMOLGUS MONKEYS AFTER ADMINISTRATION OF COMPOUNDS OF 
THE INVENTION 

Procedure for IV and Oral Dosing: 

3 male non-naTve cynomolgus monkeys were fasted overnight prior to and for 
four (4) hoursjollowing each dose. Each monkey was given a single intravenous 
dose of the appropriate test compound followed by a 1 mL rinse of saline to flush 
the catheter. The dose was Infused over one hour using calibrated syringe 
pumps. Following a one week washout, the same three monkeys were given a 
single oral gavage dose of the appropriate test compound dose formulation 
followed by a 10 mL flush with tap water. Following a second one week washout, 
the same three monkeys received a second oral dose of the appropriate test 
compound dose fonnulation followed by a 10 mL flush with tap water. Following 
a third one week washout, the same three monkeys received a third oral dose of 
the appropriate test compound dose fonnulation followed by a 10 mL flush with 
tap water. Prior to and at 1 , 2, and 4 hours following each dose (measured from 
the start of dosing for IV doses), blood samples (3 mL/sample for Group 1 and 2 
mL/sample for Groups 2 and 3) were drawn into tubes containing sodium heparin 
and stored at room temperature, and the concentration of the test compounds in 
each sample was measured. Table 3 summarizes the dose level, dose route and 
vehicle receive by each monkey. CsA was included as a positive control. 
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Dose Group 


Monkey 


Test 
compound 
Formulation 


Dose 
Route 


Vehicle 


Dose 
Level 
(mg/kg) 


Dose 
Volume 
(mL/kg) 


Matrix 
Collected 


1 1 

t 

2 
3 


1 

2 
3 


CsA 

Compound 
31 

Compound 

75 


IV 
IV 
IV 


5% PEG 200/5% 
Cremophor EL / 
4 5% Dextrose 

5% PEG 200/ 5% 
Cremophor EL / 
4.5% Dextrose 

5% PEG 200/5% 
CremoDhor EL / 
4.5% Dextrose 


5 
5 
5 


2 
2 
2 


Blood* 
Blood**** 
Blood*^ 


2 1 
2 


1 
2 


CsA 
Compound 
31 

Compound 
75 


PO 
PO 


0.5% methylcellulose 
0.5% methylcellulose 


30 
30 


i 


Blood'* 
Blood^* 


*! 
J 


•1 


pn 


J /O lUCUljr I^fdlUlvdC 


30 




Blood^'* 


3 1 
2 


1 

2 


CsA 
Compound 
31 

Compound 
75 


PO 
PO 


0.5% methylcellulose 
0.5% methylcellulose 


30 
30 


J 


Blood' 
Blood*^' 


3 


3 


PO 


0.5% methylcellulose 


30 




Blood^'*' 


4 1 

2 


1 

2 


CsA 
Compound 
31 

Compound 
75 


PO 
PO 


0.5% methylcellulose 
0.5% methylcellulose 


30 
30 




Blood" 
Blood'**' 


3 


3 


PO 


0.5% methylcellulose 


30 


1 


Blood^' 



" 3 mL of blood collected prior to dosing and at 1, 2, and 4 hours postdose into tubes containing sodium heparin. 
^2 mL of blood collected prior to dosing and at 1» 2, and 4 hours postdose into tubes containing sodium heparin. 
^ 0.5 mL of blood collected prior to dosing and at 1, 2, 4, 8, and 24 hours postdose into tubes containing sodium 
heparin 



Results: 

IL-2 production after stimulation with PMA/ionomycin in whole blood samples 
taken before dosing and at 1, 2, and 4 hours IV infusion is shown in Figure 3. 
The data indicates that 4 hours after dosing compounds 31 and 75 significantly 
inhibit IL-2 production. 

TNF-a production after stimulation with PMA/ionomycin in whole blood samples 
taken before dosing and at 1, 2, and 4 hours after IV infusion is shown in Figure 
4. The data indicates that 4 hours after dosing both compounds 31 and 75 
significantly inhibit TNF-a production. 
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IL-2 production after stimulation with PIVIA/ionomycin in whole blood samples 
taken before dosing and at 1, 2, and 4 hours after oral dosing is shown in Figure 
5. The data indicates that 4 hours after dosing compound 75 significantly inhibit 
IL-2. 



TNF-a production after stimulation with PMA/ionomycin in whole blood samples 
taken before dosing and at 1 , 2, and 4 hours after oral dosing is shown in Figure 
6. The data indicates that 4 hours after dosing compound 75 significantly inhibit 
TNF-a production. 

All publications, patent applications, patents, and other documents cited, herein 
are incorporated by reference in their entirety. In case of conflict, the present 
specification, including definitions, will control. In addition, the materials, 
methods, and examples are illustrative only and not intended to be limiting In any 
way. 



1 
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WE CLAIM: 

1 . A method of inhibiting immune cell activation comprising administering to 
the cell a compound of fomriula (I): 



or a phamnaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof wherein: 

X is an optionally substituted phenyl, an optionally substituted 
triazolyl, an optionally substituted pyridyl, or an optionally substituted 
indolizinyl; 

Y is NR1R2, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl or an optionally substituted heteroaryl; 

A is -S(0)p-, -NH-, -CH=CH-. -CZ=CH-, -CH=CZ-. 

-N=CH-. -N=CZ-. -CH=N-. -CZ=N-. or an N-oxide of -N=CH-. -N=CZ-, 
-CH=N-, or -CZ=N-; 

each Z is independently selected from the group consisting of an 
optionally substituted aikyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyi, a 
haloalkyi, -C(0)NRiR2. -NR4C(0)R5, halo. -OR4. cyano. nitro. haloalkoxy, 
-C(0)R4. -NR1R2. -SR4, -C(0)0R4, -0C(0)R4. -NR4C(0)NRiR2, 
-0C(0)NRiR2. -NR4C(0)OR5. -S(0)pR4. or -S(0)pNRiR2; 

L is a linker selected from the group consisting of-NRCH2-, -C(0)-, 
-NR-C(O)-, -C(0)-NR-. C(S)-. -NR-C(S)-, -C(S)-NR-: 




(I) 
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2. 

3. 
4. 



each R is independently selected from -H, an alkyi, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and Rz, for each occunrence are, independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl. an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together witii the nitrogen to which ttiey are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occunrence is, independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substi'tiJted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

n is 0 or an integer from 1 to 4; and 

pisO, 1,or2. 

The metiiod of Claim 1, wherein immune cell activation is inhibited in a 
subject by administering the compound to the subject. 

The method of Claim 2, wherein the subject is human. 

A method of Inhibiting cytokine production in a cell, comprising 
administering to the cell a compound represented by the following 
structural fonmula: 
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(I) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof wherein: 

X is an optionally substituted phenyl, an optionally substituted 
triazolyl, an optionally substituted pyridyl, or an optionally substituted 
Indolizinyl; 

Y is NR1R2, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl or an optionally substituted heteroaryl; 

A is -0-. -S(0)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-, 
-N=CH-. -N=CZ-, -CH=N., -CZ=N-. or an N-oxide of -N=CH-, -N=CZ-. 
-CH=N-, or -CZ=N-; 

each Z is independently selected from the group consisting of an 
optionally substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyl. an optionally substituted heteraralkyl, a 
haloalkyl. -C(0)NRiR2, -NR4C(0)R5, halo, -OR4, cyano, nitro, haloalkoxy, 
-C(0)R4, -NR1R2. -SR4. -C(0)0R4. -OC(0)R4. -NR4C(0)NRiR2, 
-OC(0)NRiR2, -NR4C(0)0R5, -S(0)pR4, or -S(0)pNRiR2: 

L is a linker selected from the group consisting of-NRCHz-, ^C(O)-, 
-NR-C(O)-, -C(0)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR-; 

each R is independently selected from -H, an alkyl. acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2, for each occurrence are, independently, H, an optionally 
substituted alkyl, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
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optionally substituted aralkyl. or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occurrence is, independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl. an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyl, or an optionally substituted heteraralkyi; 

n is 0 or an integer from 1 to 4; and 

pis 0, 1,or2. 

5. The method of Claim 4, wherein cytokine production is inhibited in a 
subject by administering the compound to the subject 

6. The method of Claim 5, wherein the subject is human. 

7. The method of Claim 5. wherein the cytokine which is inhibited is selected 
from the group consisting of IL-2, IL-4, IL-5, IL-13, GM-CSF, TNF-a, IFN-7 
and combinations thereof. 

8. A method of modulating an ion channel in a cell, wherein the ion channel 
is involved in immune cell activation, comprising administering to the cell a 
compound represented by the following structural fomnula: 




(I) 
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or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof wherein: 

X is an optionally substituted phenyl, an optionally substituted 
triazolyl, an optionally substituted pyridyl, or an optionally substituted 
indolizinyl; 

Y is NR1R2, an optionally substituted cycloallcyl. an optionally 
substituted cycloaikenyl. an optionally substituted heterocyclyl, an 
optionally substituted aryl or an optionally substituted heteroaryl; 

A is -0-. -S(0)p-. -NH-. -NZ-. -CH=CH-. -CZ=CH-. -CH=CZ-. 
-N=CH-, -N=CZ-. -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-, 
-CH=N-, or -CZ=N-; 

each Z is independentiy selected from the group consisting of an 
optionally substituted alkyl, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloaikenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyl.a 
haloalkyi, -C(0)NRiR2, -NR4C(0)R5. halo, -OR4, cyano, nitro, 
haloalkoxy, -C(0)R4, -NR1R2. -SR4, -C(0)0R4. -0C(0)R4, 
-NR4C(0)NRiR2. -0C(0)NRiR2, -NR4C(0)OR5, -S(0)pR4, or 
-S(0)pNRiR2; 

L is a linker selected from the group consisting of-NRCHa-, -C(0)-, 
-NR-C(O)-, -C(0)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR-; 

each R is independently selected firom -H, an alkyl, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and Rz, for each occurrence are, independentiy. H. an optionally 
substituted alkyl. an optionally substituted alkenyl. an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloaikenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
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9. 

10. 
11. 
12. 



Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occurrence is, independently, H, an optionally 
substituted alkyl. an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl. an optionally substituted heteroaryl, an 
optionally substituted araikyi, or an optionally substituted heteraralkyi; 

n is an Integer selected from 0-4; and 

pis 0,1. or 2. 

The method of Claim 8, wherein the Ion channel is in a subject and it is 
modulated by administering the compound to the subject. 

The method of Claim 9, wherein the subject Is human. 

The method of Claim 8, wherein the ion channel is TRPM4. 

A method of inhibiting T-cell and/or B-cell proliferation In response to an 
antigen, comprising administering to the cell a compound represented by 
the following structural fonnula: 



or a phanmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof wherein: 

X is an optionally substituted phenyl, an optionally substituted 
triazolyl, an optionally substituted pyridyl, or an optionally substituted 
indolizinyl; 
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Y is NR1R2, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl or an optionally substituted heteroaryl; 

A is -0-. -S{0)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-. -CH=CZ-. 
-N=CH-. -N=CZ-, -CH=N-, -CZ=N-. or an N-oxide of -N=CH-. -N=CZ-. 
-CH=N-, or -CZ=N.; 

each Z is independently selected from the group consisting of an 
optionally substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl. an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyi, a 
haloalkyi, -C(0)NRiR2, -NR4C(0)R5, halo, -OR4, cyano, nitro, haloalkoxy, 
-C(0)R4. -NR1R2, -SR4. -C(0)0R4, -0C(0)R4. -NR4C(0)NRiR2, 
-0C(0)NRiR2, -NR4C{0)0R5, -S(0)pR4, or -S(0)pNRiR2; 

L is a linker selected from the group consisting of-NRCH2-, -C(0)-, 
-NR-C(O)-, -C(0)-NR-, C(SV, -NR.C(S)-, -C(S)-NR-; 

each R is independently selected from -H, an alky I, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2. for each occurrence are, independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occunrence is, independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
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13. 

14. 
15. 



optionally substituted aryl, an optiqnally substituted heteroaryl. an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

n is 0 or an integer from 1 to 4; and 

pis 0.1, or 2. 

The method of Claim 12, wherein T-cell and/or B-cell proliferation is 
inhibited in a subject by administering the compound to the subject. 

The method of Claim 13, wherein the subject is human. 

A method for treating or preventing an immune disorder in a subject in 
need thereof, comprising administering to the subject an effective amount 
of a compound represented by the following structural formula: 



or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof wherein: 

X is an optionally substituted phenyl, an optionally substituted 
triazolyl, an optionally substituted pyridyl, or an optionally substituted 
indolizinyl; 

Y is NR1R2, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl or an optionally substituted heteroaryl; 

A is -0-, -S(0)p-. -NH-. -NZ-, -CH=CH-. -CZ=CH-. -CH=CZ-. 
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-. or an N-oxide of -N=CH-, -N=CZ-. 
-CH=N-, or .CZ=N-; 

each Z is independently selected from the group consisting of an 
optionally substituted alkyi, an optionally substituted alkenyl, an optionally 
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substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyl, an optionally substituted heteraralkyl, a 
haloalkyi, -C(0)NRiR2. -NR4C(0)R5, halo, -OR4, cyano, nitro, haloalkoxy, 
-C(0)R4, -NR1R2, -SR4, -C(0)0R4. -0C(0)R4, -NR4C(0)NRiR2. 
-0C(0)NRiR2. -NR4C(0)OR5, -S(0)pR4. or -S(0)pNRiR2: 

L Is a linker selected from the group consisting of -NRCH2-, -C(0)-, 
-NR-C(O)-, -C(0)-NR-. C(S)-, -NR-C(S)-. -C(S)-NR-: 

each R is Independently selected from -H, an alkyi, acetyl, tert- 
butoxycart>onyi, benzyloxycarbonyl; 

Ri and R2, for each occurrence are, independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi. an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyl, or an optionally substituted heteraralkyl; or 
Ri and R2 taken together \with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occurrence is, independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyl. or an optionally substituted heteraralkyl; 
n is 0 or an integer from 1 to 4; and 
pis 0,1. or 2. 

16. The method of Claim 1 5, wherein the subject Is human. 



155 



wo 2005/009539 



PCT/US2004/023895 



17. The method of Claim 16, wherein the disorder is selected from the group 
consisting of multiple sclerosis, myasthenia gravis, Guillain-Barr§, 
autoimmune uveitis, autoimmune hemolytic anemia, pemicious anemia, 
autoimmune thrombocytopenia, temporal arteritis, anti-phospholipid 
syndrome, vasculitides such as Wegener's granulomatosis, Behcet's 
disease, psoriasis, demnatitis herpetifonnis, pemphigus vulgaris, vitiligo. 
Crohn's disease, ulcerative colitis, primary biliary cirrhosis, autoimmune 
hepatitis, Type 1 or immune-mediated diabetes mellitus, Grave's disease. 
Hashimoto's tiiyroiditis, autoimmune oophoritis and orchitis, autoimmune 
disorder of the adrenal gland, rheumatoid arthritis, systemic lupus 
eryttiematosus. sclerodemna, polymyositis, demriatomyositis. ankylosing 
spondylitis, and Sjogren's syndrome. 

18. A metiiod for treating or preventing an Inflammatory condition in a subject 
in need tiiereof, comprising administering to the subject an effective 
amount of a compound represented by the following structural fonuula: 

(Z)„ 

(I) 

or a phamnaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof wherein: 

X Is an optionally substituted phenyl, an optionally substituted 
triazolyl, an optionally substituted pyridyl. or an optionally substituted 
Indolizinyl; 

Y Is NR1R2, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl. an optionally substituted heterocyciyi, an 
optionally substituted aryl or an optionally substituted heteroaryl; 
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A is -0-, -S(0)p-. -NH-. -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-, 
-N=CH-, -N=CZ-. -CH=N-, -CZ=N-. or an N-oxide of -N=CH-. -N=CZ-, 
-CH=N-, or -CZ=N-; 

each Z is independently selected from the group consisting of an 
optionally substituted alkyl, an optionally substituted alkenyl, an optionally . 
substituted alkynyl, an optionally substituted (^cloalkyl, an optionally 
substituted cycloalkenyl, an optionally substituted heterocydyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyi, a 
haloalkyi, -C(0)NRiR2. -NR4C(0)R5. halo, -OR4, cyano, nitro, haloalkoxy, 
-C(0)R4, -NR1R2. -SR4. -C(0)0R4, -0C(0)R4. -NR4C(0)NRiR2. 
-0C(0)NRiR2. -NR4C(0)OR5. -S(0)pR4. or -S(0)pNRiR2: 

L is a linker selected from the group consisting of-NRCH2-, -C(0)-, 
-NR-C(O)-. -C(0)-NR-. C(S)-, -NR-C(S)-, -C(S)-NR-: 

each R is independently selected from -H, an alkyl, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2, for each occun-ence are, independently, H, an optionally 
substituted alkyl, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocydyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocydyl or optionally substituted heteroaryl; 

R4 and R5 for each occurrence is, independently, H, an optionally 
substituted alkyl, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocydyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 
n is 0 or an integer from 1 to 4; and 
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p is 0, 1 , or 2. 



19. The method of Claim 1 8, wherein the subject is human. 

20. The method according to claim 19, wherein the disorder is selected from 
transplant rejection; arthritis, rheumatoid arthritis, osteoarthritis and bone 
diseases associated with increased bone resorption; inflammatory bowel 
disease, ileitis, ulcerative colitis. Barrett's syndrome, Crohn's disease; 
asthma, adult respiratory distress syndrome, chronic obstructive airway 
disease; corneal dystrophy, trachoma, onchocerciasis, uveitis, 
sympathetic ophthalmitis, endophthalmitis; gingivitis, periodontitis; 
tuberculosis; leprosy; ilremic complications, glomerulonephritis, nephrosis; 
sclerodemnatitis, psoriasis, eczema; chronic demyelinating diseases of the 
nervous system, multiple sclerosis, AIDS-related neurodegeneration, 
Alzheimer's disease, infectious meningitis, encephalomyelitis, Parkinson's 
disease, Huntington's disease, amyotrophic lateral sclerosis viral or 
autoimmune encephalitis; autoimmune disorders, immune-complex 
vasculitis, systemic lupus and erythematodes; systemic lupus 
erythematosus (SLE); cardiomyopathy, ischemic heart disease 
hypercholesterolemia, atherosclerosis, preeclampsia; chronic liver failure, 
brain and spinal cord trauma, and cancer. 

21 . A method for suppressing the Immune system of a subject in need thereof, 
comprising administering to the subject an effective amount of a 
compound represented by the following structural formula: 




(I) 
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or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof wherein: 

X is an optionally substituted phenyl, an optionally substituted 
triazolyl, an optionally substituted pyridyl, or an optionally substituted 
indolizinyl; 

Y is NR1R2, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyi, an optionally substituted heterooyclyl, an 
optionally substituted aryl or an optionally substituted heteroaryl; 

A is -0-, -S(0)p-. -NH-, -NZ-, -CH=CH-, -CZ=CH-. -CH=CZ-. 
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-. or an N-oxide of -N=CH-, -N=CZ-, 
-CH=N-, or -CZ=N-: 

each Z is independently selected from the group consisting of an 
optionally substituted alkyl. an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyi. an optionally substituted heterocydyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyi, a 
haloalkyi, -C(0)NRiR2, -NR4C(0)R5. halo, -OR4, cyano, nitro, haloalkoxy, 
-C(0)R4, -NR1R2, -SR4. -C(0)0R4. -0C(0)R4, -NR4C(0)NRiR2, 
-0C(0)NRiR2, -NR4C(0)ORs, -S(0)pR4, or -S(0)pNRiR2: 

L is a linker selected from the group consisting of-NRCH2-, -C(0)-, 
-NR-C(O)-. -C(0)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR-; 

each R is independently selected from -H, an alkyl, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2, for each occurrence are, independently, H, an optioi^ally 
substituted alkyl, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optk>nally substituted cycloalkyi, an optionally 
substituted cycloalkenyi, an optionally substituted heterooyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl. an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
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Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occurrence is, independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

n is 0 or an integer from 1 to 4; and 

pis 0,1, or 2. 

22. The method of Claim 21 , wherein the subject is human. 

23. The method of Claim 2, 5. 9. 1 3, 1 5. 1 8. or 21 wherein the compound is 
represented by the following structural fonnula: 

(?)n 




(VII) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodmg 
thereof, wherein: 

A2 is CH, CZ, N or 

R3 is an optionally substituted alkyI, an optionally substituted 
alkenyl, an optionally subsfrtuted alkynyl, an optionally substituted 
cycloalkyi, an optionally substituted cycloalkenyl, an optionally substituted 
heterocyclyl, an optfonally substituted aryl, an optionally substituted 
heteroaryl, an optionally substituted aralkyi, an optionally substituted 
heteraralkyl,a haloalkyi, -C(0)NRiR2, -NR4C(0)R5. halo, -OR4. cyano, 
nitro, haloalkoxy. -C(0)R4, -NR,R2. -SR4. -C(0)0R4, -0C(0)R4. 
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-NR4C(0)NRiR2. -0C(0)NRiR2, -NR4C(0)OR5, -S(0)pR4. or 
-S(0)pNRiR2; and 

m is 0 or an integer from 1 to 5. 

24. The method of Claim 23, wherein A2 is CH. 

25. The method of Claim 23, wherein L is -NHC(O)- or ^HCHa-. 

26. The method of Claim 25, wherein Y is an optionally substituted phenyl, an 
optionally substituted pyridyl, an optionally substituted thiophenyl, 
[1,2,3]thiadjazoiyl, an optionally substituted isoxazolyl, 1H-pyrazolyl, 
quinolinyl, imidazolyl, or 2,3-dihydrobenzo[1 ,4]dioxine. 

27. The metiiod of Claim 26, wherein Y is an optionally substituted phenyl, an 
optionally substituted pyridyl, or an optionally substituted 
[1,2,3]ttiiadiazolyl. 

28. The method of Claim 27, wherein the compound is represented by the 
following structural fomnula: 



or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 




OX) 
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Rt and Rg are each, independently, -H, -CF3, -CN, -C(0)CH3, -F. 
-CI. -OCH3, -OCH2CH3, -C(0)OCH2CH3, -SCH3, -NHCHa. or lower alkyl. 
provided that at least one of R7 or Rs is not -H. 

29. The method of Claim 28, wherein the compound is represented by the 
following structural formula: 




Rs 

(XI) 

or a phamiaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

AiisCH.CR9,NorN-*0; 

R9, for each occunrence, is, independently, halo, lower alkyl, lower 
haloalkyl. lower alkoxy, lower haloalkoxy, or hydroxyl; and 
q is 0 or an integer from 1 to 5. 

30. The method of Claim 29, wherein the compound is represented by the 



following structural formula: 




j 



162 



wo 2005/009539 



PCT/US2004/023895 



or a pharmaceutlcally acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein Rio and Rn are each, independently, -F, -CI, a lower 
alkyi, a lower haloalkyi, a lower alkoxy or a lower haloalkoxy. 

31 . The method of Claim 29, wherein the compound Is represented by the 
following structural fonnula: 

R7 




Rio 
(XIII) 

ore pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereoif, wherein Rio and Rn are each, independently, -F, -CI, a lower 
alkyI, a lower haloalkyi, a lower alkoxy and a lower hatoalkoxy. 

32. The method of Claim 2. 5, 9. 13, 15, 18, or 21, wherein the compound is 
represented by the following stmctural formula: 




(R13)8 

(V) 

or a phamiaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

Ri2 and R13, for each occunence, is, Independently, an optionally 
substituted alkyl. an optionally substituted alkenyl, an optionally 



163 



wo 2005/009539 



PCT/US2004/023895 



substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cydoalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyl,a 
haloalkyi, -C(0)NRiR2, -NR4C(0)R5, halo, -OR4, cyano, nitre, haloalkoxy, 
-C(0)R4, -NR1R2, -SR4, -C(0)0R4, -OC(0)R4, -NR4C(0)NRiR2, 
-0C(0)NRiR2. -NR4C(0)OR5. -S(0)pR4, or -S(0)pNRiR2; 

r is 0, 1 or 2; and 

s is 0 or an Integer from 1 to 4. 

33. The method of Claim 32. wherein L is "NHC(O)- and Y is an optionally 
substituted phenyl. 

34. The method of Claim 33, wherein the compound is represented by the 
following structural fomiula: 



Ru and R15 are each, independently. -CF3. -OCH3, -F, -CI, or - 
C(0)0CH3; and 
t is 0, 1 or 2. 

35. The method of Claim 34, wherein the compound is represented by the 
following structural formula: 




(XIV) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 
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(R9)q 




-NH 



(XV) 



or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

R9, for each occurrence, is, independently, halo, lower alkyi, lower 
haloalkyi, lower alkoxy, lower haloalkoxy, or hydroxyl; and 

q is 0 or an Integer from 1 to 5. 



36. The method of Claim 35, wherein the compound is represented by the 
following structural formula: 



R16 Rl7 




(XVI) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein Rie and R17 are each. Independently, -F, or -OCH3. 
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37. The method of Claim 35, wherein the compound is represented by the 
following structural formula: 

Ri6 




(XVII) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein Rie and Ri? are each, independently. -F. or-OCHa. 

38. The method of Claim 2, 5, 9, 13, 15, 18, or 21, wherein the compound is 
represented by the following structural fonnula: 




(VI) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

Rs is an optionally substituted alkyi, an optionally substituted alkenyl, 
an optionally substituted alkynyl, an optionally substituted cycloalkyi, an 
optionally substituted cycloalkenyl. an optionally substituted heterocyclyl, 
an optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyl.a 
haloalkyl. -C(0)NRiR2. -NR4C(0)R5, halo, -OR4, cyano, nitro, haloalkoxy, 
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-C(0)R4. -NR1R2, -SR4, -C(0)0R4, -0C(0)R4, -NR4C(0)NRiR2, 
-0C(0)NRiR2, -NR4C(0)OR5. -S(0)pR4. or-S(0)pNRiR2; and 
uis 0, 1,or2. 

39. The method of Claim 38, wherein the compound is represented by the 
following structural fonnula: 



or a phamiaceutically acceptable salt, solvate, clathrate. or prodrug 
thereof, wherein: 

R20 and R21 are each, Independently, -H, -F. -CI, a lower alkyl. 
thiophenyl, -OCH3. -CF3, or -OCF3; 

Rg, for each occurrence, is, independently, halo, lower alkyl. lower 
haloalkyl, lower alkoxy, lower haloalkoxy. or hydroxyl; and 

q is 0 or an integer from 1 to 5. 

40. The method of Claim 2, 5, 9, 1 3, 1 5, 1 8. or 21 , wherein the subject is 

administered one or more compounds selected from the group consisting 
of: 

3-Fluoro-N-(2'-trifluoromethyl-biphenyl-4-yl)-isonicotinamkJe; 
3-Fluoro-N-(2'-methyl-biphenyl-4-yl)-isonicotinamide; 
3-Fluoro-N-(3-trifluoromethyl- biphenyl-4-yl)-isonicotinamWe; 
N-(2,2'-Bis-trifluoromethyl- biphenyl-4-yl)-2.3-difluoro- benzamide; 
N-[4-(1,2-Dimethyl-but-1-enyl)-3-trifluoromethyl-phenyll-2,3- 
difluoro- 




PCVIII) 
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benzamide; 

4'«(2,3-Difluoro-benzoylamino)-biphenyl-2-carboxyllc acid 
dimethylamide; 

N-(2-Trifluoromethyl-biphenyl-4-yl)-niaDtinamide; 
N-(2-Trifluoromethyl-biphenyl-4-yl)-isonicotinamide; 
Thiophene-2-carboxylic acid (2 -trifluoromethyl-biphenyl-4- yl)- 

amide; 

4-Fluoro-N-(2'-trifluoromethyl- biphenyl-4-yl)-benzamide; 

2.4- Dimethyl-thlazole-5- carboxylic acid (2'-trifluoromethyl-biphenyl- 
4- yl)-amide; 

4-Trifluoromethyl-N- (2'-trifluoromethyl-biphenyl-4- yl)-nicotinamide; 

2-Methyl-5-trifluoromethyl- oxazoIe-4-carboxylic acid (2 - 
trifluoromethyl-biphenyl- 4-yl)-amide; 

2-Ethyl-5-methyl-2H-pyrazole-3-carboxylic acid (2 -trifluoromethyl- 
bipiienyl-4- yl)-amide; 

2,3-Difluoro-N-(2-trifluoromethyl-biphenyl^-yl)- benzamide; 

2.5- Difluoro-N-(2-trifluoromethyi-biphenyl-4-yl)- benzamide; 
2,3-Difluoro-N-(3-fluoro-2-trifluoromethyl-biphenyl-4-yl)- 

benzamide; 

N-(2',5-Bis-trifluoromethyl- biphenyl-4-yl)-2,3-difluoro-benzamide; 
2,3-Difluoro-N-(2-fluoro-5-trifluoromethyi-biphenyl-4-yl)- 
benzamide; , 

2.3-Difluoro-N-(4-fluoro-2-trifluoromethyl-biphenyl-4-yl)- 
benzamide; 

2,3-DifIuoro-N-[4-(2- trifluoromethyl-indolizin-3-yl)- phenyl]- 
benzamide; 

2,3-Difluoro-N-(2-fluoro-6-trifluoromethyl-biphenyl-4-yl)- 
benzamide; 

2,3-Difluoro-N-(2-chloro-5'-tiifluoromethyl-biplienyl-4-yl)- 
benzamide; 
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4-Methyl-[1,2,3]thiadiazole-5- carboxylic acid (2\5'-bis- 
trifluoromethyl- biphenyl-4-yl)-amide; 

Pyridine-2-carboxylic acid (2 -trifluoromethyl-biphenyl-4- yl)-amide; 
Pyrazine-2-carboxylic acid (2 -trifluoromethyl-biphenyW- yl)-amide; 

4- Methyl-[1 ,2,3]thiadiazole-5- carboxylic acid (2 -chloro-5'- 
trifluoromethyl-biphenyl-4-yl)-amide; 

N-(2',5 -Bis-trifluoromethyl- blphenyl-4-yl)-2,5-drfluoro- benzamide; 
N-(2',5-Dichloro-biphenyl-4-yl)-2,3-dlfluoro-benzamide; 
N-(5'-Cyano-2'-methoxy-biphenyl-4-yl)-2,3-dlfluoro-benzam}de; 
N-(2\5-Dimethoxy-biphenyl-4-yl)-2,3-difluoro-benzam[de; 
N-[4-(3,5-Bis-trifluoromethyl- [1 ,2.4]triazol-4-yl)-phenyl]-2,3-difluoro- 
benzamide; 

3-Methyl-thiophene-2-carboxylic acid-(4-(3,5-bls-trifluoromethyl- 
[1,2,4]triazol-4-yl)-phenyl)-amide; 

N-[4-(34rifIuorome%l-5-(thiophen-4-ylH1,2.4]triazol^ 
2,3-difluoro-benzamide; 

N-[4-(3-trifluoromethyl-5-(thiophen-4-ylH1,2,4]triazoM^ 
2,3-difluoro-benzamide; 

N-[4-(3-trifluoromethyl-indolizin-3-yl)-phenyll- 2,3-difluoro- 
benzamide; 

N-[4-(3-cyano-5-trifluoromethyl-pyrid-2-yl)-phenyll-2,3-difluoro- 
benzamide; 

N-(2\5-bis-trffluoromethyl-biphenyl-4-yl)--2-methoxy-benzamide; 

5- Methyl-isoxazol-3-carboxylic acid (2\5'-bis-trifluoromethyl- 
biphenyl-4-yl)-amide; 

1,3-DimethyHH-pyrazol-5-carboxyllc acid (2\5-bis-trifluoromethyl- 
biphenyl^yl)-amide; 

[1,2,3]-Thiadiazole-4-carboxylic acid (2\5'-bis-trifluoromethyl- 
biphenyl-4-yl)-amide; 

lsoxazole-5-carboxyIic acid (2\5'-bis-trifluoromethyl-biphenyl- 4-yl>- 

amide; 
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3,5-dimethylisoxazole-4-carboxylic acid (2',5'-bis-trifluoromethyl- 

biphenyl-4-yl)-amide; 

N-(2'-methoxy-5'-chloro-biphenyI-4-yl)-2,3-difIuoro-benzamide; 
N-(2',5'-bis-trifluoroniethyl-blphenyl-4-yl)-2-methoxybenzannide; 
N-(2'-methoxy-5'-methyl-biphenyl-4-yl)-2,3-difluorobenzamide; 
N-(2',5'-dimethyl-blphenyl-4-yl)-2,3-difluorobenzamide; 

3- methylisoxazole-4-carboxylic acid (2',5'-bis-trifluoromethyl- 
biphenyl- 4-yl)-amide: 

N-(2',5'-bis-trifluoromethyl-biphenyI-4-yl)-2-hydroxybenzamide; 

N-(2'-methoxy-5'-acetyl-biphenyl-4-yl)-2.3-dlfluorobenzamide: 

5-methylisoxazole-4-carboxylic acid (2',5'-bis-trifluQromethyl- 
biphenyl-4- yl)-amide; 

N-(2'.4',5-trimethyl-biplienyl-4-yO-2.3-dinuorobenzamide: 

N-(2',5'-bis-trifluorometliyl-blphenyl-4-yl)-2,3-dimethylbenzamide; 

N-(2',5'-bis-trifluoromethyl-biplienyi-4-yl)-2-methyl-3- 
chlorobenzamide; 

N-(2',5'-bis-trifluorometliyl- biphenyl-4-yl)-2Hfnethyl-3- 
fiuorobenzamide; 

N-(2','5'-bis-trifluoromethyl-biplienyl-4-yl)-2-methyl-3- 

methoxybenzamide; 

4- methyl-[1,2,3]-tliiadiazoIe-5-carboxylicacid (2',5'-dimethoxy 
bipiienyl-4-yl)-amide; 

N-(2',5'-dlmetlioxy-biphenyl-4-yl)-2-metliylbenzamide; 

2-methyl-pyridine-3-carboxylic acid (2',5'-bis-trifluorometliyl- 
biplienyl- 4-yl)-amide; 

2,3-dihydro-benzo[1,4ldioxine-5-carboxylic acid (2',5'-bis- 
trifluorometliyl-biphenyl-4-yl)-amide; 

1-metliyl-1H-imidazole-5-carboxylic acid (2*,5'-bis-trifluoromethyl- 
biphenyl- 4-yi)-amide; 

3Hfnethyl-pyridine-4-carboxylic acid (2',5'-dimethoxy-biplienyl-4-yl)- 

amide; 
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3-methyl-pyridine-4-carboxylic acid (2\5'-bis-trifluoromethyl- 
biphenyl- 4-yl)-amide; 

3-methyl-pyridine-4-carboxylic acid (2 -methoxy-5'-chlorobiphenyl- 
4-yl)-amide; 

3-fluoro-pyridine-4-carboxylic acid (2';5'-dimethoxybiphenyl- 4-yl)- 

amide; 

3-fIuoro-pyridjne-4-carboxylic add (2 -methoxy-5'-chlorobiphenyl-4- 
yi)- amide; 

3-fluoro-pyridine-4-carboxylic acid (2'.5'-bis-trifluoromethylbiphenyl- 
4-yl)-amide; 

. 3-methyl-pyridine-4-carboxylic acid (2'-metlioxy-5 -methylbiphenyl- 
4-yl)-amide; 

3- methyl-pyridine-4-carboxylic acid (2\5'-dimethylblphenyl-4-yl)- 

amide; 

4- methyl-[1,2,3]-thladiazole-5-carboxylic acid (2'-methoxy-5- 
acetylbiphenyl- 4-yl)-amide; 

3- fluor(>-pyridine-4-carboxylic acid (2'-difluoromethoxy- 5- 
cfilorobiplienyj- 4-yl)-amide; 

4- methyl-[1,2,3Hhiadiazole-5-carboxylic acid {2 -(N,N- 
dimetliylamino)-5-trifluoromethoxybiphenyl-4--yl}-amide; . 

3-methyl-pyridine-4-carboxylic acid (2'-chloro-5'- 
trifluoromethylbiplienyl-4-yl)-amide; 

3-methy!-pyridine-4-carboxylic acid (2 -methylsulfanyl-biphenyl- 4- 
yl)-amide; • 

3-methyl-pyridine-4-carboxylic acid (2'-ethyl-biphenyl-4-yl)-amide; 
3-methyl-pyridine-4-carboxylic acid (2 -isopropyi-biplienyl-4-yl)- 

amide; 

N-{5-(2*,5'-dimetho)cyphenyl)- pyrid-2-yl}-2-methylbenzamide; 
3-methyl-pyridine-4-carboxylic acid (2',5'-diethylbiphenyl-4-yl)- 

amide; 
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3-methyl-pyridine-4-carboxylic acid {2'-(N,N-dimethylamino)-5'- 
methoxybiphenyl-4-yl}-amide; 

3-methyl-pyridine-4-carboxylic acid {2'-(N-dimethylamino)- 5'- 
carbethoxybiplienyl-4-yl}-amide; 

3-methyl-pyridin6-4-carboxylic acid (2'-etlioxy-5'-chlorobiphenyl- 4- 
yl)-amide; 

N-(2'-dimethoxy-5'-chlorobiphenyl-4-yl>-2,6-dlfluoF0benzamide; 
N-(2'-methoxy-5'-chloro-blphenyl-4-yl)-2,4,5-trifluorobenzamide: 
N-(2',5'-bis-trifluoromethylbiphenyl-4-yO-2.6-dif!uorobenzamide; 
N-(2'-chloro-5'-trifluoromethylbiphenyl-4-yl)-2,6-difluorobenzamide; 
N-(2',5'-dimethyl biplienyl-4-yl)-2,6-difluorobenzamlde; 
N-(2',5'-dichlorobiphenyl-4-yl)-2,6-difluorobenzamide; 
2,3-Dif!uoro-N44-(2-trifluoronnethyl-indolizln-3-yl)-phenyll- 
benzamide; 

2,5-Difluoro-N44-{2-trifiuoromethyl-indolizin-3-yl)-phenyll- 
benzamide; 

3,4KJimethoxy-N-[4-(2-trifIuoromethyl-indolizin-3-yl)-phenyl]- 
benzamide; 

N-[4-(5-chloro-2-trifluoromethyl-indolizin-3-yl)-plienyl]-2,3-difluoro- 
benzamide; 

5-chloro-3-[4-(2,3-difluoro-benzoylamino)-phenyl]-2-trifluorome%^ 
indolizine-6-carboxylic acid methyl ester; 

3-[4-(2,3-difluoro-benzoylamino)-phenyl]-27trifluoromethyl- 
indolizlne-6-carboxylic acid methyl ester; 

2,3-difluoro-N-[4-(6-methoxy-2-trifluoromethyHndolizin-3-yl)- 
phenylj- benzamlde; 

N-[4-<5-fluoro-2-trifluoromethyl-indolizin-3-yl)-phenyl]-2,3-difluoro- 

benzamide; 

N-[4-(5-methoxy-2-trifluoromethyMndollzin-3-yl)-phenyll-2,3- 
difluoro- benzamide; 
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N-[4-(5-Chloro-2,7-bis-trifluoromethyl-indolizin--3-yl)-phenyl]-2,3- 
difluoro-benzamide; 

5-methoxy-3-[4-(2,3-difluoro-benzoylamino)-phenyl]-2- 
trifluoromethyl- indoIizine-6-carboxylic acid methyl ester; 

2,3Klifluorc)-N-[4-<8-methoxy-24rifluoromethyl-indoIizin-3-yl)- 
phenyl]- benzamide; 

5-Chlor<>-3-[4-(2,3-<lifluorc>-benzoylamlno)-phenyll-2-tiffl 
indolizine-7-carboxylic acid methyl ester; 

5-Chloro-3-[4-(2,6-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl- 
indolizine-7-carboxylic acid methyl ester, 

2,6<llfluoro-N-[4K8-methoxy-2-trifluoromethyl-indolizin-3-^^^^ 
phenyl]- benzamide; 

5-Methoxy-3-[4-(2.6-difluoro-benzoylamino)-phenyn-2- 
trifluoromethyl- indolizine-6-carboxylic acid methyl ester, 

N-[4-(5-chloro-27-bis-trifluoromethyHndolizln-3-yI)-phenyll-2,6- 
difluoro-benzamlde; 

N-[4-(5-methoxy-2-trifluoromethyHndolizin-3-yl)-phenyll-2,6- 
difluoro- benzamide; 

N-[4-(5.fluoro-2-trifluoromethyWndollzin-3-yl)-phenyll-2,6-difluorc>- 
benzamide; 

2,6-difluorc>-N-[4-(6-methoxy-24rifluoromethyI-indolizin-3-yl)- 
phenyl]- benzamide; 

3-[4-(2,6-difluoro-benzoylamino)-phenyll-2-trifluoromethyl- 
indolizine-6- carboxylic acid methyl ester, 

5-Chloro-3-[4-(2,6-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl- 
indolizine-6-carboxylic acid methyl ester; 

N-[4-(5-Chloro-2-trifluoromethyl-indolizin-3-yl)-phenyl]-2,6-difluoro- 
benzamide; 

N-[4-(5-Chloro-2-trifluoromethyHndolizin"3-yl)-phenyl]-2,4,5- 
trifluoro- benzamide; 
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5-Chloro-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyll-2- 
trifluoromethyl- indolizine-6-carboxylic acid methyl ester; 

3-[4-(2,4,5-trifluoro-benzoylamino)-phenyll-2-trifluoromethyl- 
indoll2ine-6- carboxylic acid methyl ester; 

2.4,5-trifluoro-N-[4-(5-fluoro-24rifluoromethyl-indolizin-3-yl)-phenyl]- 
benzamide; 

2.4,5-trifluorc>-N-[4-(6-metho)cy-2-trifluoromethyl-indoli2in-^^^ 

phenyl]- benzamide; 

2,4,54rifluoro-N-[4-(5-methoxy-2-trifluoromethyl-lndolizin-3-yl)- 

phenyl]- benzamide; 

N-[4-(5"Chloro-2.7-bis-trifluoromethyI-indolizin-3-yl)-phenyll- 2,4,5- 
trifluoro-benzamide; 

5-Methoxy-3-[4-(2,4.5-trifluoro-benzoyIamino)-phenyl]-2- 
trifluoromethyl-indolizine-6-carboxylic acid methyl ester; 

2,4,5-trifluoro-N-[4-(8-methoxy-2-trifluoromethyWndollzin-3-yl)- 

phenyl]- benzamide; 

5-Chloro-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyl]-2- 
trifluoromethyl- indolizine-7-carboxylic acid methyl ester; 

2,4,5-trifluoro-N-[4-(7-methoxy-2-trifluoromethyl-indolizin-3-yl)- 

phenyl]- benzamide; 

2,6-difluoro-N-[4-(7-methoxy-2-trifluoromethy|-indolizin-3-yl)- 
phenyl]- benzamide; 

2,3-difluoro-N-[4-(7-methoxy-2-trifluoromethyl-indolizin-3-yl)- 
phenyl]- benzamide; 

N-(Z,5'-dimethoxy-biphenyl-4-yl)-2,6-difluoro-benzamide; 

N-(2'-trlfluoromethyl-5'-methyl-biphenyl-4-yl)-2.6-difluoro- 
benzamide; 

N-(2',5-bis-trifluoromethyl-biphenyl-4-yl)-2,6-difluoro-benzyl amine; 
N-(2\6-bis-trifluoromethyl-biphenyl-4-yl)-2,6-difluoro-benzyl amine 
HCIsalt; 

N-(2'-methoxy-5'-chloro-biphenyl-4-yl)-2.6-difluoro-benzyl amine; 
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N-(2'-methoxy-5'-chloro-biphenyI-4-yl)-2,6-difluoro-ben2yl amine 
HCI salt; 

N',N'-diethyl-N-(2',5'-bis-trifluoromethyl biphenyl-4-yl) urea; 
2.3-difluoro-N-[4-(2-trifIuoro-methyl-indolizin-3-yl)-phenyl]- 

benzamide; 

4-methyl-N-[4-(2-methyl- indolizin-3-yl)-phenyl]- [1,2,3]thiadiazole 5- 
carboxylic acid amide; and 

phamiaceutlcally acceptable salts, solvates, clathrates. or prodrugs 
thereof. 

! 

I 

41 . A compound represented by the following structural fonnula (II): 




(Z)„ 

(II) 

or a phannaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof wherein: 

X is an optionally substituted phenyl, an optionally substituted 
triazolyl, an optionally substituted pyridyl, or an optionally substituted 
indolizinyl; 

Yi is an optionally substituted aryl or an optionally substituted 
heteroaryl; 

A is -0-, -S(0)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-, 
-N=CH-, -N=CZ-, -CH=N-. -CZ=N-, or an N-oxIde of -N=CH-, -N=CZ-, 
-CH=N-, or -CZ=N-; 

each Z is independently selected from the group consisting of an 
optionally substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
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optionally substituted aralkyi, an optionally substituted heteraralkyi, a 
haloalkyi, -C(0)NRiR2, -NR4C(0)R5, halo. -OR4, cyano, nitro. haloalkoxy, 
-C(0)R4. -NR1R2. -SR4, -C(0)0R4, -0C(0)R4. -NR4C(0)NRiR2, 
-0C(0)NRiR2, -NR4C(0)OR5, -S(0)pR4. or -S(0)pNRiR2; 

L Is a linker selected from the group consisting of-NRCH2-, -C(0)-, 
-NR-C(O)-, -C(0)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR-; 

each R is independently selected from -H. an alkyi, acetyl, tert- 
butoxycarbonyl, t)enzyloxycarbonyl; 

Ri and R2. for each occun^nce are. independently. H, an optionally 
substituted alkyl. an opttonally substituted alkenyl. an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryi, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryi; 

R4 and R5 for each occurrence is, independently, H, an optionally 
substituted alkyl, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryi, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

n is an integer selected from 0-4; and 

pisO, 1,or2, 

provided that Yi is not a heteroaryi that is furttier substituted witii a 
substituted or unsubstitiJted aryl or a substituted or unsubstituted 
heteroaryi; 

provided tiiatwhen X Is p-halophenyl. p-nitirophenyl, p- 
cyanophenyl, p-(metiioxymethyl)phenyl, p-(benzamido)phenyl, a 
substituted p-(benzamido)phenyl, or p-carboxyphenyl, Y is not a 
substituted or unsubstituted phenyl, an unsubstituted furyl. a substituted or 
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an unsubstituted thiophenyl, a substituted benzo[b]thiophenyI, an 
unsubstituted thiazolyl, a substituted 7,8-dihydronaphthyl, a substituted 
pyrazinyl, or a substituted or unsubstituted pyridinyl; 

provided that wiien X is m-nitrophenyl or m-(trifiuoromethyl)phenyl, 
Yi is not a substituted or unsubstituted phenyl; 

provided tiiat X is not a phenyl that is substituted in the ortho 
position with -S(0)2NH2: and 

provided that X is not a nitrophenyl when Yi is a substituted ^H- 
pyrazolyl. 

42. The compound of Claim 41 , wherein the compound is represented by the 
following structural fonnula: 

(?)n 




(vni) 

or a pharmaceuticaliy acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

A2 is CH, CZ. N or N-^0; 

Ra is an optionally substituted alkyi, an optionally substituted 
alkenyl, an optionally substituted aikynyl, an optionally substituted 
cycloalkyi, an optionally substituted cycloalkenyl, an optionally substituted 
heterocyclyl, an optionally substituted aryl, an optionally substituted 
heteroaryl. an optionally substituted aralkyi, an optionally substituted 
heteraralkyl,a haloalkyi, -C(0)NRiR2, -NR4C(0)R5, halo, -OR4, cyano, 
nitro, haloalkoxy, -C(0)R4. -NR1R2, -SR4, -C(0)0R4, -0C(0)R4, 
-NR4C(0)NRiR2, -0C(0)NRiR2, -NR4C(0)OR5, -S(0)pR4. or 
-S(0)pNRiR2; and 

m is 0 or an integer from 1 to 5. 
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43. The compound of Claim 42, wherein A2 is CH. 

44. The compound of Claim 42, wherein L is -NHC(O)- or -NHCH2-. 

45. The compound of Claim 44, wherein Yi is an optionally substituted phenyl, 
an optionally substituted pyridyl, an optionally substituted thiophenyl, 
[1,2,3]thiadiazolyl, an optionally substituted isoxazolyl, 1H-pyrazolyl, 
quinolinyl, imidazolyl, or2,3-dihydrobenzo[1,4]dioxine. 

46. The compound of Claim 45, wherein Yi is an optionally substituted phenyl, 
an optionally substituted pyridyl, or an optionally substituted 
[1,2,3lthiadiazolyl. 

47. The compound of Claim 46. wherein the compound is represented by the 
following structural formula: 



or a phannaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

R7 and Ra are each, independently, -H, -CF3, -CN, -C(0)CH3, -F. 
-CI. "OCH3. -OCH2CH3. .C(0)OCH2CH3. -SCH3, -NHCHa, or lower alkyi, 
provided that at least one of R7 or Ra is not -H. 

48. A compound represented by the following structural fonnula: 




(X) 
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(Z)„ 
(III) 



or a pharmaceutically acceptable salt, solvate, dathrate, or prodrug 
thereof wherein: 

X is an optionally substituted phenyl, an optionally substituted 
triazolyl, an optionally substituted pyridyl, or an optionally substituted 
indollzinyl; 

Y2 is an optionally substituted cycloall<yl, an optionally substituted 
cycloalkenyl, or an optionally substituted heterocyclyl; 

A is -0-, -S(0)p-. -NH-, -NZ-. -CH=CH-. -CZ=CH-, -CH=CZ-, 
-N=CH-, -N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-. -N=CZ-, 
-CH=N-, or -CZ=N-; 

each Z is independently selected from the group consisting of an 
optionally substituted ali^yl, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyl,a 
haloalkyl. -C(0)NRiR2. -NR4C(0)R5, halo, -OR4. cyano, nitro, haloalkoxy. 
-C(0)R4. -NR1R2, -SR4, -C(0)0R4. -OC(0)R4. -NR4C(0)NRiR2. 
-0C(0)NRiR2. -NR4C(0)OR5, -S(0)pR4, or -S(0)pNRiR2; 

L is a linker selected firom the group consisting of-NRCH2-, -C(0)-, 
-NR-C(O)-, -C(0)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR-; 

each R is independentiy selected from -H, an alkyi, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2, for each occunrence are, independently, H, an optionally 
substituted alkyt. an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 



179 



wo 2005/009539 PCTAJS2004/023895 

substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted, heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occunrence is, independently, H, an optionally 
substituted alkyl. an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionEtlly substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

n is 0 or an integer from 1 to 4; and 

pis 0,1, or 2, 

provided that X is not a phenyl tiiat is substituted in the ortho 
position with -^N or -S(0)2NH2; 

provided that Y2 is not a 4,5-dihydroisoxa2lyl that is further 
substituted with a substituted or unsubstituted aryl or a substituted or 
unsubstituted heteroaryl; and 

provided that Y2 is not a substituted cyclopentenyl. 

49. A compound selected from the group consisting of: 

3-FIuoro-N-(2-trifluoromethyl- biphenyl-4-yl)-isonicotinamide; 
3-Fluoro-N-(2-methyl-biphenyl-4-yl)-isonicotinamide; 

3- Fluoro-N-(3-trifluoromethyl-biphenyl-4-ylHsonicotinamide; 
N-(2,2 -Bis-trifluoromethyl- biphenyl-4-yl)-2.3-difluoro- benzamide; 
N-[4-(1,2-Dimethyl-but-1-enyl)-3rtrifluoromethyl-phenyll-2,3- 

difluoro- 
benzamide; 

4- (2,3-Difluoro-benzoylamino)-biphenyl-2-carboxylic acid 
dimethylamide; 

N-(2'-Trifluoromethyl-biphenyl-4-yl)-nicotinamide; 
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N-(2'-Trifluoromethyl-biphenyl-4-yl)-isonicotinamide; 
Thiophene-2-carboxylic acid (2'-trifluoromethyl-biphenyl-4- yl)- 

amide; 

4-Fluoro-N-(2'-trifluoromethyI- biphenyl-4-yl)-benzamide; 

2.4- Dimethyl-thiazole-5- carboxylic acid (2'-trifluoromethyl-biphenyl- 
4- yt)-amide; 

4-Trifluoromethyl-N- (2'-trifluoromethyl-biphenyl-4- yl)-nicotinamide; 

2-Methyl-5-trifluoromethyl- oxazole-4-carboxylic acid (2- 
trifluoromelhyl-biphenyl- 4-yl)-amide; 

2-Ethyl-5-methyl-2H-pyrazoie-3-carboxylic acid (2 -trifluoromethyi- 
blphenyI-4- yl)-amide; 

2,3-Difluoro-N-(2 - trifluoromethyl-biphenyl-4-yO- benzamide; 

2.5- Difluoro-N-(2 - trinuoromethyI-biplienyl-4-yl)- benzamide; 
2,3-Difluoro-N-(3-fluoro-2'-trifluoromethyl-bipfienyl-4-yl)- 

benzamide; 

N-(2',5'-Bis-trifluorometliyl- biphenyl-4-yl)-2,3-difIuoro- benzamide; 
2,3-Difluoro-N-(2'-fluoro-5'- trifluoromethyl-biphenyl-4-yl)- 
benzamide; 

2,3-Difluoro-N-(4'-fluoro-2'-tiifiuoromethyl-biplienyl-4-yl)- 
benzamide; 

2,3-Difluoro-N-[4-(2- trifIuoromethyl-indolizin-3-yl)- phenyl]- 
benzamide; 

2,3-Difluoro-N-(2'-fluoro-6'-trifluorometliyl-biplienyl-4-yl)- 
benzamide; 

2,3-Difluoro-N-(2'-chIoro-5-trifluoromethyl-biplienyl-4-yl)- 
benzamide; 

4-l\/letliyK1,2,3]thiadiazo!e-5- carboxylic acid (2',5'-bis- 
trifluorometliyl- biplienyl-4-yl)-amide; 

Pyridine-2-carboxyiic acid (2'-trifluorometliyl-biphenyl-4-yl)-amide; 
Pyrazine-2-carboxylic acid (2'-triflucrometliyl-biphenyl-4- yl)-amide; 



181 



wo 2005/009539 



PCT/US2004/023895 



4-Methyl-[1,2,3]thiadiazole-5- carboxylic acid (2'-chloro-5'- 
tiifluoromethyI-biphenyl-4-yl)-amide; 

N-(2',5'-Bis-trif1uoromethyl- biphenyl-4-yl)-2,5-difIuoro- benzamide; 

N-(2'.5'-Dichloro-biphenyl-4-yl)-2,3-difluoro-benzamide; 

N-(5'-Cyano-2'-methoxy-biphenyl-4-yl)-2,3-difluoro-benzamide; 

N-(2',5'-Dimethoxy-biphenyl-4-yl)-2,3-difluoro-benzamide; 

N-l4-(3,5-Bls-trifluoromethyl- [1 ,2,41triazoI-4-yl)-phenyll-2,3<lifluoro- 
benzamide; 

3-Methyl-thiophene-2-<»rt)oxylicacid-(4-(3,5-bis-trifluoromethyl- 

[1 ,2,4]lriazoI-4-yl)-phenyl)-amlde; 

N-[4-(3-trifluoromethyl-5-(thiophen-4-yO-[1.2,4ltriazol-4-yl)-phenyll- 

2.3-difluoro-benzamide; 

N-I4-(3-trifluoromethyl-5-{thiophen-4-ylH1.2,4ltriazol-4-yl)-phenyll- 

2,3-difluoro-benzamide; 

N-[4-(3-trifluoromethyl-indolizln-3-yl)-phenyl]-2,3-difluoro- 

benzamide; 

N-[4-(3-cyano-5-trifluoromethyl-pyrid-2-yl)-phenyl]-2,3-difluoro- 
benzamide; 

N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2-methoxy-benzamide; 

5-Methyl-isoxazoI-3-carboxylic acid (2'.5 -bis-trifluoromethyl- 

biphenyl- 4-yi)-amide; 

1,3-Dimethyl-1H-pyrazol-5-carboxylic acid (2',5'-bis-trifluoromethyl- 

biphenyl-4-yl)-amide; 

[1,2,3]-Thiadiazole-4-carboxylic acid (2*,5'-bis-trifluoromethyl- 

biphenyl-4-yl)-amide; 

lsoxazole-5-carboxylic acid (2',5'-bis-trifluoromethyl-biphenyl-4-yl)- 

amide; 

3,5-dimethylisoxazole-4-carboxyllc acid (2',5'-bis-trifluoromethyl- 

biphenyl-4-yl)-amide; 

N-(2'-metlioxy-5'-chloro-biphenyl-4-yl)-2,3-dlfluoro-benzamide; 
N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2-methoxybenzamide; 
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N-(2'-methoxy-5'-methyl-biphenyl-4-yl)-2,3-difIuorobenzamide; 
N-(2',5'-dimethyl-biphenyl-4-yl)-2,3-difluorobenzamide; 

3- methyIisoxazoIe-4-carboxylic acid (2',5'-bls-trifluoromethyl- 
biphenyI-4-yl)-amide; 

N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2-hydroxybenzamide; 

N-(2'-methoxy-5'-acetyl-blphenyl-4-yl)-2,3-difluorobenzamide; 

5-methylisoxazole-4-carboxylic acid (2',5'-bis-trifiuorometliyi- 
biplienyl-4-yl)-amide; 

N-(2',4',5'-trimettiyl-bipiienyl-4-yl)-2,3-difluorobenzamide; 

N-(2',5'-bis-trifluoromethyl-biphenyl-4-yO-2,3-dimethylbenzamide; 

N-(2',5'-bis-trifiuorometliyl-biplienyl-4-yl)-2-methyl-3- 
chlorobenzamide; 

N-(2',5*-bis-trifluoromethyl-bipiienyl-4-yl)-2Hfnethyl-3- 
fluorobenzamide; 

N-(2',5'-bls-trifluoromettiyl-biplienyl-4-yl)-2-methyl-3- 
metlioxybenzamide; 

4- methyl-[1,2,3l-thiadiazoie-5-carboxylic acid (2',5'-dimetlioxy- 
biplienyl-4-yl)-amide; 

N-(2',5'-dimetiioxy-blpiienyl-4-yl)-2-metliylbenzamide; 

2- metliyl-pyridine-3-carboxylic acid (2',5'-bis-trifluorometliyl- 
biplienyl- 4-yl)-amide; 

2,3-diliydro-benzo[1,4]dioxine-5-carboxylic acid (2'.5'-bis- 
trifIuorometliyl-biplienyl-4-yl)-amide; 

1-methyl-1H-imidazole-5-carboxyiic acid (2',5*-bis- trifluoromethyl- 
blplienyl- 4-yl)-amide; 

3- methyl-pyridine-4-carboxylic acid (2',5*-dimethoxy-biplienyl-4-yl)- 

amide; 

3-methyl-pyridine-4-carboxytic acid (2',5'-bis-trifluorometliyl- 
biptienyl- 4-yl)-amide; 

3-metliyl-pyridine-4-carboxyIic acid (2'-methoxy-5'-ch!orobiphenyl- 
4-yl)-amide; 



183 



wo 2005/009539 



PCT/US2004/023895 



3-fluoro-pyridine-4-carboxylic acid (Z,5'-dimethoxybiphenyl-4-yl)- 

amide; 

3-fluoro-pyridine-4-carboxylic acid (2'-metiioxy-5'-chlorobiphenyl-4- 
yiy amide; 

3-fluoro-pyridine-4-carboxylic acid (2',5'-bis-trifluoromethylbiphenyl- 
4-yl)-amide; 

3-methyl-pyridine-4-cari30)cylic acid (2'-methoxy-5'-methylbiphenyl- 
4-yl)-amide; 

3- methyl-pyridine-4-carboxylic acid (2\5'-dimethylbiphenyl-4-yl)- 

amide; 

4- methyl-[1,2,3l-thiadiazole-5-carboxylic acid (2-methoxy-5- 
acetylbiphenyl-4-yl)-amide; 

3- fluoro-pyridine-4-carboxylic acid (2'-difluorometlioxy-5 - 
chlorobiphenyl-4-yl)-amide; 

4- methyl-[1,2,3]-thiadiazole-5-carboxylic acid {2'-(N,N- 
dimethylamino)- 5'-trifluoromethoxybiplienyl-4-yI}-amide; 

3-methyl-pyridine-4-carboxylic acid (2 -chloro-5 - 
trifluorDmethylbiphenyl-4-yl)-amide; 

3-methyl-pyridine-4-carboxylic acid (2 -metliylsulfanyl-biphenyl-4- 
yl)- amide; 

3-methyl-pyridine-4-carboxylic acid (2'-ethyl-biphenyl-4-yl)-amide; 
3-metliyl-pyridine-4-carboxylic acid (2 -isopropyl-biphenyl-4-yl)- 

amide; 

N-{5-(2',5'-dimethoxyphenyl)-pyrid-2-yl}-2-methylbenzamide; 
3-methyl-pyridine-4-carboxylic acid (2',5'-diethylbiphenyl-4-yl)- 

amide; 

3-methyl-pyridine-4-carboxylic acid {2 -(N,N-dimetliylamlno)-5 - 
methoxybiphenyl-4-yl}-amide; 

3-methyl-pyridine-4-carboxylic acid {2 -(N-dimethylamino)- 5'- 
carbethoxybiphenyl-4-yl}-amide; 
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3-methyl-pyridine-4-carboxylic acid (2 -ethoxy-5 -chlorobiphenyl- 4- 
yl)-amide; 

N-(2'-dimethoxy-5'-chloro biphenyl-4-yl)-2,6-difluorobenzamide; 
N-(2'-methoxy-5'-chloro- biphenyl-4-yl)-2,4,5-trifIuorobenzamide; 
N-(2',5-bis4rifluoromethyl biphenyI-4-yl)-2,6-difIuorobenzamide; 
N-(2'-chloro-5'-trifluoromethyl biphenyl-4-yl)-2.6-difluorobenzamide; 
N-(2',5-dimethyl biphenyl-4-yl)-2,6-difluorobenzamide; 
N-(2',5'-dichlorobiphenyl-4-yl)-2.6-difluorobenzamide; 
2,3-Difluoro-N-[4-(24rifluoromethyl-indolizin-3-yl)-phenyl]- 
benzamide; 

2,5-Difluoro-N44-(2-trifluoromethyI-indolizin-3-yl)-phenyQ^ 
benzamide; 

3,4HJimethoxy-N-[4-(2-trifluoromethyl-lndolizin-3-yl)-phenyl]- 
benzamide; 

N-[4-(5-^hloro-2-trifluoromethyMndoIizin-3-yl)-phenyl>^ 
benzamide; 

5-chlor(>3-[4-{2,3-<llfluoro-benzoylamino)-phenyl]-24rifluorome%l^ 
indolizine-6-carboxylic acid methyl ester; 

3-[4-(2,3-difluoro-benzoylamino)-phenyl]-24rifluoromethyl- 
indolizine-6-carboxylic acid methyl ester; 

2,3-difluoro-N-[4-(6-methoxy-2-trlfluoromethyMndolizin-3-yl)- 
phenyl]- benzamide; 

N-[4-(5-fluoro-2-trifluoromethyWndolizin-3-yl)-phenyl]-2,3-difluoro- 
benzamide; 

N-[4-(5-methoxy-2-trifluoromethyl-lndolizin-3-yl)-phenyl]-2,3- 
difluoro-benzamide; 

N-[4-(5-Chloro-2,7-bis-trifluoromethyl-indolizin-3-yl)-phenyl]-2,3- 
difluoro-benzamlde; 

5-methoxy-3-[4-(2,3-difluoro-benzoylamino)-phenyll-2- 
trifluoromethyl- indolizine-6-carboxyliG acid methyl ester; 
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2,3<lifluoro-N-[4-(8-methoxy-2-trifluoromethyl-indoli2in--3-yl)- 
phenyl]- benzamide; 

5-ChIoro-3-[4-(2,3<lifIuoro-benzoylamino)-phenyl]-24rffluorome%^ 
indoli2ine-7-carboxylic acid methyl ester; 

5-Chloro-3-[4-(2,6<lifluoro4)en2oylamino)-phenyll-24rifluorome%^ 
ndolizine-7-carboxylic acid methyl ester; 

2,6-dlfluoro-N-[4-(8-methoxy-2-trlfluoromethyl-indolizin-3-yl)- 
phenyl]- benzamide; 

5-Methoxy-3-[4-(2,6-difluoro-benzoylamino)-phenyl]-2- 
trifluoromethyl- indolizine-6-carboxylic acid methyl ester; 

N-[4-(5-chloro-2J-bis-trifluoromethyWndolizin-3-yl)-phenyl]- 2,6- 
difluoro-benzamide; 

N-[4-(5-methoxy-24rifluoromethyl-iridolizin-3-yl)-phenyl]-2,6- 
difluoro- benzamide; 

N-[4-(5-fluoro-2-trifluoromethyl-indolizin-3-yi)-phenyl]-2,6-difluoro 
benzamide; 

2,6HJifluoro-N-[4-(6-metho)?y-24rifluoromethyNndolizin-3-yl)- 
phenyl]- benzamide; 

3-[4-(2,6-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl- 
indolizine-6- carboxylic acid methyl ester, 

5-Chloro-3-[4-(2,6-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl- 
indolizine-S-carboxylic acid methyl ester; 

N-[4-(5-Chloro-2-trifluoromethyl-indolizin-3-yl)-phenyl]-2,6-difluoro- 
benzamide; 

N-[4-(5-Chloro-2-trifluoromethyMndolizin-3-yl)-phenyl]-2,4,5- 
trifluoro- benzamide; 

5-Chloro-3-[4-(2,4,5-trifluorc>-benzoylamino)-phenyl]-2- 
trifluoromethyl- indoIizine-6-carboxylic acid methyl ester; 

3-[4-(2,4,5-trifluoro-ben2oylamino)-phenyl]-2-trifluoromethyl- 
indolizlne-6- carboxylic acid methyl ester. 
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2,4,5-trifluoro-N-[4-(5-fluoro-2-trifluoromethyl-indolizin-3-yl)-phenyQ- 
benzamide; 

2,4,5-trifluoro-N-{4-(6-methoxy-2-trifluoromethyl-indoIizin-3-yl)- 
phenyl]- benzamide; 

2,4,5-trifluoro-N-[4-(5-methoxy-2-trifluoromethyl-indolizin-3-yl)- 

phenyl]- benzamide; 

N-[4-(5-Chloro-2,7-bls-trlfluoromethyl-indolizln-3-yl)-phenyll-2,4,5- 

trifiuoro- benzamide; 

5-Metlioxy-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyl]-2- 
trifIuorometiiyl-lndolizine-6-carboxylic add methyl esten 

2,4,5-trifluoro-N-[4-(8-methoxy-2-trifluoromethyl-indolizin-3-yl)- 

phenyl]- benzamide; 

5-ChlorD-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyl]-2- 
trifluoromethyl- indolizine-7-carboxylic acid metliyl ester; 

2,4,5-trif]uoro-N-[4-(7-metlioxy-2-trifluorometliyl-indollzin-3-yl)- 

phenyl]- benzamide; 

2,6-difluoro-N-[4-(7-methoxy-2-trifluorometliyl-indolizin-3-yl)- 
plienyl]- benzamide; 

2,3-difluoro-N-[4-(7-methoxy-2-trifluoromethyl-indolizin-3-yl)- 

pfienyl]- benzamide; 

N-(2',5'-dimetlioxy-biphenyl-4-yl)-2,6-difluoro-benzamide; 

N-(2'-trifluoromethyl-5'-methyl-biphenyl-4-yl)-2,6-difluoro- 
benzamide; 

N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2,6-difluoro-benzy! amine; 
N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2,6-difIuoro-benzyl amine 
HCI salt; 

N-(2'-methoxy-5'-chloro-biphenyl-4-yl)-2,6-difluoro-benzyl amine; 
N-(2'-methoxy-5'-chloro-biphenyl-4-yl)-2,6-difluoro-benzyl amine 
HCI salt; 

N',N'-diethyl-N-(2'.5'-bls-trifluoromettiyl biphenyl-4-yl) urea; 
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2,3-difluoro-N-[4-(2-trifluoro-methyWndolizin-3-yl)-phenyl]- 
benzamide; 

4-methyl-N-[4-(2"methyl- lndolizin-3-yl)-phenyl]- [1 ,2.3]thiadiazole 5- 
carboxylic acid amide; and 

pharmaceutically acceptable salts, solvates, clathrates, or prodrugs 
thereof. 

50. A compound represented by the following structural formula: 

(fn (R22)q 




(IV) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodmg 
thereof, wherein: 

Z, R3 and R22, for each occurrence, are, independently, selected 
from the group consisting of an optionally substituted alkyi, an optionally 
substituted alkenyl, an optionally substituted alkynyl, an optionally 
substituted cycloalkyi, an optionally substituted cycloalkenyl, an optionally 
substituted heterocyclyl, an optionally substituted aryl, an optionally 
substituted heteroaryl, an optionally substituted aralkyi, an optionally 
substituted heteraralkyl,a haloalkyi, -C(0)NRiR2, -NR4C(0)R5. halo, -OR4. 
cyano, nitro, haloalkoxy, -C(0)R4, -NR1R2, -SR4. -C(0)OR4. -0C(0)R4, 
-NR4C(0)NRiR2. -0C(0)NRiR2, -NR4C(0)OR5, -S(0)pR4. or 
.S(0)pNRiR2: 

L is a linker selected from the group consisting of-NRCH2-, -<i(0)-, 
-NR.C(0)-, -C(0)-NR-, C(S)-, -NR-C(S)-, -C(S)-NR-; 

each R is independently selected from -H, an alkyI, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2, for each occunrence are, independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
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substituted alkynyl, an optionally substituted cycloalkyl. an optionally 
substituted cycloalkenyl. an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyl, or an optionally substituted heteraralkyl; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occurrence is, Independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl. an 
optionally substituted aralkyl. or an optionally substituted heteraralkyl; 

n is 0 or an integer from 1 to 4; 

m and q are each independently, 0 or an integer from 1 to 5; and 
pisO, 1,or2, 

provided that when X is p-halophenyl, p-nitrophenyl, p- 
cyanophenyl. p-(methoxymethyl)phenyl, p-(benzamido)phenyl, a 
substituted p-(benzamido)phenyl, or p-carboxyphenyl. Y is not a 
substituted or unsubstituted phenyl, an unsubstituted furyl, a substituted or 
an unsubstituted thiophenyl, a substituted benzo[b]thiophenyl, an 
unsubstituted thiazolyl, a substituted 7.8-dihydronaphthyl, a substituted 
pyrazinyl, or a substituted or unsubstituted pyridinyl; 

provided that when X is m-nitrophenyl or m-(trifluoromethyl)phenyl. 
Yi Is not a substituted or unsubstituted phenyl; and 

provided that X is not a phenyl that is substituted in the ortho 
position with -S(0)2NH2. 

51 . A compound represented by the following structural fonnula: 
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(Rl3)s 

(V) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

Y is NR1R2, an optionally substituted cycloalkyl. an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl or an optionally substituted heteroaryl; 

L is a linker selected from the group consisting of-NRCHr, -C(0)-, 
-NR-C(O)-, -C(0)-NR-, C(S)-. -NR-C(S)-, -C(S)-NR-; 

Ri and R2, for each occunrence are, independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyl, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

Z, R12 and Ri3, for each occurrence, is, independently, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyl, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyi,a 
haloalkyl, -C(0)NRiR2, -NR4C(0)R5, halo, -OR4, cyano, nitro, haloalkoxy. 
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-C(0)R4, -NR1R2, -SR4, -C(0)0R4, -OC(0)R4, -NR4C(0)NRiR2, 
-0C(0)NRiR2, -NR4C(0)OR5, -S(0)pR4. or -S(0)pNRiR2; 

R4 and R5 for each occurrence is, Independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl. an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

r is 0, 1 or 2; 

n and s are each, independently, 0 or an integer from 1 to 4; and 
pIsO, 1 or 2. 

52. The compound of Claim 51 , wherein L Is -NHC(O)- and Y Is an optionally 
substituted phenyl. 

53. The compound of Claim 52, wherein the compound is represented by the 
following structural formula: 



or a phamriaceuticaily acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein R14 and R15 are each, independently, -CF3, -OCH3, -F, - 
CI,or-C(0)OCH3; and 

t is 0. 1 or 2. 




(XIV) 
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54. 



The compound of Claim 53, wherein the compound is represented by the 
following stmctural fomnula: 

(R9)q 

Ri4 Q. 





\ / 



(Rl5)t 



(XV) 



or a phamiaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

R9, for each occurrence, is, independently, halo, lower alkyi, lower 
haloalkyi, lower alkoxy, lower haloalkoxy, or hydroxyl; and 

q is 0 or an integer from 1 to 5. 

55. The compound of Claim 54, wherein the compound is represented by the 
following structural formula: 



Rl7 





NH 



\ / 



(RisX 



(XVI) 
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or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein Rib and R17 are each, independently, -F, or-OCHa. 

56. The compound of Claim 54, wherein the compound is represented by the 
following structural fonnula: 



R16 




/ 



(Rl5)t 

(XVII) 

or a pharmaceutically acceptable salt, sol^^te, clathrate, or prodrug 
thereof, wherein Rie and R17 are each, independently, -F, or -OCH3. 

57. A compound represented by the following structural fomnula: 



<3)u 1 

u.V\ /=!= 




(VI) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

Y is NR1R2, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl or an optionally substituted heteroaryl; 

Z and R3, for each occurrence, are, independently, selected from 
the group consisting of an optionally substituted alkyi, an optionally 
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substituted alkenyl, an optionally substituted alkynyl, an optionally 
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally 
substituted heterocyclyl, an optionally substituted aryl, an optionally 
substituted heteroaryl, an optionally substituted aralkyi, an optionally 
substituted heteraralkyl.a haloalkyl. -C(0)NRiR2, -NR4C(0)R5, halo, -OR4, 
cyano, nitro. haloalkoxy, -C(0)R4. -NR1R2, -SR4, -C(0)0R4, -0C(0)R4, 
-NR4C(0)NRiR2. -0C(0)NRiR2, -NR4C(0)OR5, -S(0)pR4, or 
-S(0)pNRiR2; 

L IS a linker selected from the group consisting of-NRCH2-, -C(0)-, 
-NR-C(O)-, -C(0)-NR-, C(S)-, -NR-C(SK -C(S)-NRs 

each R is independently selected from -H, an alkyi, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2, for each occunrence are, independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyl, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occunrence is. independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyl, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

n is an integer selected from 0-4; 

p is 0, 1, or 2; and 

u is 0, 1, or 2. 
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58. A pharmaceutical composition, comprising a pfiannaceutically acceptable 
carrier and one or more compounds represented by the following 
structural formula: 



or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof wherein: 

X Is an optionally substituted phenyl, an optionally substituted . 
triazolyl, an optionally substituted pyridyl, or an optionally substituted 
indolizinyl; 

Yi is an optionally substituted aryl or an optionally substituted ' 
heteroaryl; 

A is -0-, -S(0)p-, -NH-, -NZ-, -CH=CH-, -CZ=CH-, -CH=CZ-, 
-N=CH-. -N=CZ-, -CH=N-, -CZ=N-, or an N-oxide of -N=CH-, -N=CZ-, 
-CH=N-. or -CZ=N-; 

each Z is independently selected from the group consisting of an 
optionally substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyi, a 
haloalkyi, -C(0)NRiR2, -NR4C(0)R5, halo, -OR4, cyano, nitro, haloaikoxy, 
-C(0)IR4. -NR1R2, -Sl^i, -C(0)0R4. -0C(0)R4, -NR4C(0)NRiR2, 
-OC(0)NRiR2, -NR4C(0)OR5, -S(0)pR4, or -S(0)pNRiR2; 

L is a linker selected from the group consisting of -NRCHr, -C(0)-, 
-NR-C(O)-, -C(0)-NR-. C(S)-, -NR-C(S)-, -C(S)-NR-: 

each R is independently selected from -H, an alkyI, acetyl, tert- 
butoxycarbonyl. benzyloxycarbonyl; 
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Ri and R2, for each occurrence are, independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryt, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and Rs for each occunrence is, independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

n is an integer selected from 0-4; and 

pis 0.1, or 2. 

provided that Yi is not a heteroaryl that is further substituted with a 
substituted or unsubstituted aryl or a substituted or unsubstituted 
heteroaryl; 

provided that when X is p-halophenyl, p-nitrophenyl, p- 
cyanophenyl, p-(methoxymethyl)phenyl, p-(benzamido)phenyl, a 
substituted p-(benzamido)phenyl, or p-carboxyphenyl, Y is not a 
substituted or unsubstituted phenyl, an unsubstituted furyl, a substituted or 
an unsubstituted thiophenyl, a substituted benzo[b]thiophenyl, an 
unsubstituted thiazolyl, a substituted 7,8-dihydronaphthyl, a substituted 
pyrazinyl, or a substituted or unsubstituted pyrldinyl; 

provided that when X is m-nitrophenyl or m-(trifluoromethyl)phenyl, 
Yi is not a substituted or unsubstituted phenyl; 

provided that X is not a phenyl that Is substituted in the ortho 
position with -S(0)2NH2; and 
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provided that X is not a nitrophenyl when Yi is a substituted 1H- 
pyrazolyL 

59. The pharmaceutical composition of Claim 58, wherein the compound is^ 
represented by the following structural formula: 




(VIII) 

or a phanmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

A2lsCH,CZ.NorN-^0; 

R3 is an optionally substituted alkyi, an optionally substituted 
alkenyl, an optionally substituted alkynyl, an optionally substituted 
cycloalkyi, an optionally substituted cycloalkenyl. an optionally substituted 
heterocyclyl, an optionally substituted aryl, an optionally substituted 
heteroaryl. an optionally substituted aralkyl, an optionally substituted 
heteraralkyl.a haloalkyl. -C(0)NRiR2. -NR4C(0)R5, halo, -OR4, cyano, 
nitro, haloalkoxy, -C(0)R4. -NR1R2, -SR4, -C(0)0R4, -OC(0)R4. 
-NR4C(0)NRiR2, -OC(0)NRiR2, -NR4C(0)OR5. -S(0)pR4, or 
-S(0)pNRiR2; and 

m is 0 or an integer from 1 to 5. 

60. The phamiaceutical composition of Claim 59, wherein A2 is CH. 

61 . The pharmaceutical composition of Claim 59, wherein L is -NHC(0)- or - 
NHCH2-. 

62. The phanDaceutical composition of Claim 61 , wherein Yi is an optionally 
substituted phenyl, an optionally substituted pyridyl, an optionally 
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substituted thiophenyl, [1 ,2,3]thiadiazolyl, an optionally substituted 
isoxazolyl, 1H-pyrazolyl, quinolinyl, imidazolyl, or 2,3- 
dihydrobenzo[1 ,4]dioxine. 

63. The phamnaceuticai composition of Claim 62, wherein Yi is an optionally 
substituted phenyl, an optionally substituted pyridyl, or an optionally 
substituted [1,2,3]thiadiazolyl. 

64. The pharmaceutical composition of Claim 63, wherein the compound is 
represented by the following structural formula: 




(X) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

R7 and Re are each, independently, -H, -CF3, -CN, -C(0)CH3, -F, 
-CI, -OCH3. -OCH2CH3, -C(0)OCH2CH3. -SCH3. -NHCH3, or lower alkyl. 
provided that at least one of R7 or Rs is not -H. 

65. A pharmaceutical composition, comprising a phamnaceutically acceptable 
carrier and one or more compounds represented by the following 
structural fonmula: 




(Z)„ 

(III) 
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or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof wherein: 

X is an optionally substituted phenyl, an optionally substituted 
triazolyl, an optionally substituted pyridyl, or an optionally substituted 
indolizinyl; 

Y2 is an optionally substituted cycloalkyi, an optionally substituted 
cycloalkenyl, or an optionally substituted heterocyciyi; 

A Is -S(0)p-, -NH-, -NZ-. -CH=CH-, .CZ=CH-, -CH=CZ-, 
-N=CH-, -N=CZ-. -CH=N-, -^CZ=N-, or an N-oxide of -N=CH-, -N=CZ-, 
.CH=N., or -CZ=N-; 

each Z is independently selected from the group consisting of an 
optionally substituted alkyl, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloaikenyi, an optionally substituted heterocyciyi, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyl, an optionally substituted heteraralkyl.a 
haloalkyi, -C(0)NRiR2, •NR4C(0)R5, halo, -OR4, cyano, nitro, haloalkoxy, 
-C(0)R4, -NR1R2, -SR4, -C(0)0R4, -0C(0)R4. -NR4C(0)NRiR2, 
-0C(0)NRiR2, -NR4C(0)OR5, -S(0)pR4, or ^S(0)pNRiR2; 

L is a linker selected from the group consisting of -NRCH2-, -C(0)-, 
«NR.C(0)-, -C(0)-NR-, C(S)-, -NR-C(S)-, -C(S)-NRs 

each R is independently selected from -H, an alkyi, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2. for each occurrence are, independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloaikenyi, an optionally substituted heterocyciyi, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyciyi or optionally substituted heteroaryl; 
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R4 and R5 for each occurrence is, independently, H. an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

n is 0 or an integer from 1 to 4; and 

pis 0,1, or 2, 

provided that X is not a phenyl that Is substituted in the ortho 
position with -CN or-S(0)2NH2; 

provided that Y2 is not a 4.5-dihydroisoxazlyl that is further 
substituted with a substituted or unsubstituted aryl or a substituted or 
unsubstituted heteroaryl; and 

provided that Y2 is not a substituted cyclopentenyl. 

66. A pharmaceutical composition, comprising a phamnaceutically acceptable 
earner and one or more compounds selected from the group consisting of: 
3-Fluoro-N-(2'-trifIuoromethyl- biphenyl-4-yl)-isonicotinamide; 
3-Fluoro-N-(2'-methyl-biphenyl-4-yl)-isonicotinamide; 

3- Fluoro-N-(3'-trifluoromethyl- biphenyl-4-yl)-isonicotinamide; 
N-(2,2'-Bis-trifluoromethyl- biphenyl-4-yl)-2,3-difluoro- benzamlde;. 
N-[4-(1 ,2-Dimethyl-but-1 -enyl)-3-trifluoromethyl-phenyl]-2,3- 

difluoro- 
benzamide; 

4'-(2,3-Difluoro-benzoylamino)-biphenyl-2-carboxylic acid 

dimethylamide; 

N-(2'-Trifluoromethyl-biphenyl-4-yl)-nicotihamide; 

N-(2'-TrifluoromethyI-biphenyl-4-yl)-isonicotinamide; 

Thiophene-2-carboxylic acid (2'-trifluoromethyl-biphenyl-4-yl)- 

amide; 

4- Fluoro-N-(2'-trifluoromethyl-biphenyl-4-yl)-benzamide; 
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2.4- Dimethyl-thiazole-5- carboxylic acid (2'-trifluoromethyl-biphenyl- 
4- yl)-amide; 

4-Trifluoromethyl-N- (2'-trifluoromethyl-biphenyl-4- yl)-nicotinamlde; 
2-Methyl-5-trifluoromethyl- oxazole-4-carboxylic acid (2'- 
trifluoromethyl-biphenyl-4-yl)-amide; 

2-Ethyl-5-methyl-2H-pyrazole-3-carboxyllc acid (2'-trifluoromethyl- 

blphenyl-4-yl)-amide; 

2,3-Difluoro-N-(2'- trifluoromethyl-bjphenyl-4-yl)- benzamide; 

2.5- Difluoro-N-(2'- trifluoromethyl-biphenyl-4-yl)- benzamide; 
2.3-Difluoro-N-(3-fluoro-2'-trifluorometliyl-biphenyl-4-yl)- 

benzamide; 

N-(2',5'-Bis-trifluoromethyl- biplienyl-4-yl)-2,3-difIuoro- benzamide; 
2,3-Difluoro-N-(2'-fluoro-5'-trifluoromethyl-biphenyl-4-yl)- 

benzamide; 

2.3-Difluoro-N-(4'-fIuoro-2'-trifiuoromethyl-blphenyl-4-yl)- 
benzamide; 

2,3-Difluoro-N-[4-(2- trifluoromethyl-indoiizin-3-yl)- phenyi]- 
benzamide; 

2,3-Difluoro-N-(2'-fluoro-6'-trifiuoromethyl-biphenyl-4-yI)- 
benzamide; 

2,3-Difluoro-N-(2'-chloro-5'- trifluoromethyl-biphenyl-4-yl)- 
benzamide; 

4-Methyl-[1,2,3ltliiadiazole-5- carboxylic acid (2',5'-bis- 
trifluoromethyl- biplienyl-4-yl)-amide; 

Pyridine-2-carboxylic acid (2'-trifluoromethyl-biplienyl-4- yl)-amide; 

Pyrazine-2-carboxylic acid (2'-trifluoromethyl-biplienyl-4- yl)-amide; 

4-MetliyK1.2,3]thiadiazole-5- carboxylic acid (2'-chIoro-5'- 
trifluoiomethyl-biphenyl-4-yl)-amide: 

N-(2',5'-Bis-trifluoromethyl- biphenyl-4-yl)-2.5-difluoro- benzamide; 

N-(2',5'-Dichloro-biphenyl-4-yl)-2,3-difluoro-benzamide; 

N-(5'-Cyano-2'-methoxy-biphenyl-4-yl)-2.3-dif!uoro-benzamide; 
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N-(2',5'-Dimethoxy-biphenyl-4-yl)-2,3-difluoro-benzamide; 
N-[4-(3,5-Bis-trifluoromethyl-[1.2,4]triazol-4-yl)-phenyIl-2,3-difIuoro- 

benzamide; 

3-Methyl-thiophene-2-carboxylic acid-(4-(3,5-bis-trifluoromethyl- 

[1 ,2,4]triazol-4-yl)-phenyl)-amide; 

N-[4-(3-trffluoromethyI-5-(thiophen-4-ylH1.2.4]triazoI-4-yl)-phenyll- 

2,3-difiuoro-benzamide; 

N-[4-(3-tiifluoromethyl-5-(thiophen-4-ylH1,2,41triazol-4-yl)-phenyl]- 

2,3-difluoro-benzamjde; 

N-[4-(3-trifluoromethyl-indolizin-3-yl)-phenyl]- 2,3-dlfluoro- 

benzamide; 

N-[4-(3-cyano-5-tiifluoromethyl-pyrid-2-yl)-phenyl]-2,3-dlfIuoro- 
benzamide; 

N-(2^5'-bis-trffluoromethyl-b^phenyl-4-yl)-2-methoxy-benzamlde; 

5-Methyl-isoxazol-3-carboxylic acid (2'.5'-bis-trifIuoromethyl- 

biphenyl- 4-yl)-amide; 

1,3-Dimethyl-1H-pyrazol-5-carboxylic acid (2',5'-bis-trifluoromethyl- 

biphenyl-4-yl)-amide; 

[1,2,3]-Thiadiazole-4-carboxyllc acid (2'.5*-bis-trifluoromethyl- 

biphenyl-4-yl)-aiYiide; 

lsoxazole-5-carboxylic acid (2',5'-bls-trifluoromethyl-biphenyl-4-yl)- 

amide; 

3,5-dimethylisoxazole-4-carboxyl!c acid (2'.5'-bis-trifluoromethyi- 

biphenyl-4-yl)-amide; 

N-(2'-methoxy-5'-chloro-biphenyl-4-yl)-2,3-difluoro-benzamide; 

N-(2',5'-bis-trifluorometliyl-blphenyl-4-yl)-2-metlioxybenzamide: 

N-(2'-methoxy-5'Hfnethyl-biphenyl-4-yl)-2,3-difluorobenzamide: 

N-(2',5"-dimethyl-biphenyl-4-yi)-2.3-difluorobenzamide; 

3-methylisoxazole-4-carboxylic acid (2'.5'-bis-trifluorometliyl- 

biphenyl-4-yl)-amide; 

N-(2',5'-bis-trlfluoromethyl-blphenyl-4-yl)-2-hydroxybenzamlde; 
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N-(2'-methoxy-5'-acetyl-biphenyl-4-yl)-2,3-clifluorobenzamide; 
5-methylisoxazole-4-carboxylic acid (2',5'-bis-tiifluoromethyl- 
biphenyl-4-yl)-amide; 

N-(2',4',5*-trimethyl- biphenyl-4-yl)-2,3-difluorobenzamide; 
N-(2',5'-bis-trifluoromethyl- biphenyl-4-yl)-2,3-dimethylbenzamide; 
N-(2',5*-bis-trifluoromethyl-bjphenyl-4-yl)-2-methyl-3- 

chlorobenzamide; 

N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2-methyl-3- 

fluorobenzamide; 

N-(2',5'-bis-trffluoromethyl-biphenyl-4-yl)-2-methyl-3- 

methoxybenzamide; 

4-methyK1,2,31-thiadiazole-5-cart)oxyllc acid (2',5'-dimethoxy- 

biphenyl-4-yl)-amide; 

N-(2',5'-dimethoxy-biphenyl-4-yl)-2-metliylbenzamide; 

2- metliyl-pyiidine-3-carboxyiic add (2^5'-bifr■trifluo^ometily^ 

biphenyl- 4-yl)-amide; 

2,3-dihydro-benzo[1,4]dioxine-5-carboxyiic acid (2',5'-bis- 
trifiuorometliyl-biplienyl-4-yl)-amide; 

1-methyl-1H-imidazole-5-carboxyIic acid (2'.5'-bis- trifluoromethyl- 

biphenyl- 4-yi)-amide; 

3- methyl-pyridine-4-carboxylic acid (2',5'-dimetlioxy-biphenyl-4-yl)- 

amide; 

3-methyl-pyridine-4-carboxylic acid (2'.5'-bis-trifluoromethyl- 

biphenyl- 4-yl)-amide; 

3-metliyl-pyridine-4-carboxylic acid (2'-metiioxy-5'-clilorobiphenyl- 

4-yl)-amide; 

3-fluoro-pyridin©-4-carboxylic acid (2',5'-dimethoxybiphenyl-4-yl)- 

amide; 

3-fluoro-pyridine-4-carboxyllc acid (2'-metlioxy-5'-chlorobiphenyl-4- 
yt)- amide; 
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3-fluoro-pyridine-4-carboxylic acid (2',5'-bis-trifluoromethylbiphenyl- 
4-yl)-amide; 

3-methyl-pyridine-4-carboxylic acid (2'-methoxy-5'-methylbiphenyl- 
4-yl)-amide; 

3- methyl-pyridine-4-carboxyIic acid (2',5'-dimethylbiphenylr4-yl)- 

amide; 

4- methyl-[1,2,3]-thiadlazole-5-carboxylic acid (2'-methoxy-5'- 
acetylbiphenyl-4-yl)-amide; 

3- fIuoro-pyridine-4-carboxylic acid (2'-difluoromethoxy-5'- 
chlorobiphenyl-4-yl)-amide; 

4- methyI-l1,2,3]-thiadiazote-5-carboxylic acid {2'-(N,N- 
dimethylamino)-5'-trifluoromettioxybiphenyl-4-yl}-amide; 

3-methy!-pyridine-4-carboxylicacid (2'-chloro-5'- 
trifluorometiiylbiphenyl-4-yl)-amide; 

3-metliyl-pyridine-4-carboxylic acid (2'-metliylsulfanyl-blplienyl-4- 
yl)- amide; 

3-metiiyl-pyridine-4-carboxylic acid (2'-ethyl-biplienyl-4-yl)-amide; 
3-metliyl-pyridine^-carboxylic acid (2'-isopropyl-biphenyl-4-yl)- 

amide; 

N-{5-(2',5'-dimethoxyplienyl)-pyrid-2-yl}-2-metliylbenzamide: 
3-metliyl-pyridine-4-carboxylic acid (2',5'-dietliylbiplienyl-4-yl)- 

amide; 

3-metliyl-pyridine-4-carboxylic acid {2*-(N.N-dimethylamino)-5'- 
methoxybiplienyl-4-yl}-amide; 

3-methyl-pyridine-4-carboxylic acid {2'-(N-dimethylamino)- 5'- 
carbethoxybiphenyl-4-yl}-amide; 

3-methyl-pyridine-4-carboxylic acid (2'-ethoxy-5'-chlorobiphenyl- 4- 
yl)-amide; 

N-(2'-dimethoxy-5'-chlorobiphenyl-4-yl)-2,6-difluorobenzamide; 

N-(2'HTiethoxy-5'K;liloro-biphenyl-4-yl)-2,4,5-tiifluorobenzamide; 

N-(2',5'-bls-trifluoromethylbiphenyl-4-yl)-2.6-difluorobenzamide; 
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N-(2'-chloro-5'-trifluoromethyl biphenyl-4-yl)-2,6-difluorobenzamide; 
N-(2',5'-dimethyl biphenyl-4-yl)-2,6-difluorobenzamide; 
N-(2',5'-dichlorobiphenyl-4-yl)-2,6-difluorobenzamide; 

2.3- Difluoro-N-[4-(2-trifluoromethyl-indolizin-3-yl)-phenyl]- 
benzamlde; 

2,5-DifIuoro-N-[4-(2-trifluoromethyl-indolizin-3-yl)-phenyll- 
benzamide; 

3.4- dlmethoxy-N-[4-(2-trifluoromethyI-indolizin-3-yl)-phenyll- 
benzamide; 

N^4-(5-chloro-24rifluoromethyl-indolizin-3-yl)-phenyl]-2,3-difIuoro- 
benzamide; 

5-chIoro-3-[4-(2,3<lifluoro-benzoylamino)-phenyll-2-trifluoromelhyl- 

indolizine-6-carboxylic acid methyl ester; 

3-[4-(2,3-difluoro-benzoylamino)-phenyll-2-trifluoromethyl- 

indolizine-6-carboxylic acid methyl ester, 

2,3-difluoro-N-[4-(6-methoxy-2-trifluoromethyl-indolizln-3-yl)- 

phenylj- benzamide; 

N-[4-(5-fluoro-2-trifluoromethyl-lndolizin-3-yl)-phenyl]-2,3-difluoro- 

benzamide; 

N-[4-(5-methoxy-2-trlfluoromethyl-indolizin-3-yl)-phenyl]-2,3- 

difluoro-benzamide; 

N.[4-(5-Chloro-2,7-bis-trifIuoromethyl-indolizin-3-yl)-phenyll-2.3- 

difluoro-behzamide; 

5-methoxy-3-[4-(2,3-difluoro-benzoylamino)-phenyl]-2- 

trifiuoromethyl- indolizine-6-carboxylic acid methyl ester; 

2,3-difluoro-N-[4-(8-methoxy-2-trifluoromethyl-lndolizln-3-yl)- 

phenyl]- benzamide; 

5-Chloro-3-[4-(2,3-difluoro-benzoylaminoH3henyl]-2-trifluoromethyl- 

indolizine-7-carboxylic add methyl ester; 

5-Chloro-3-I4-(2,6-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl- 

ndolizine-7-carboxylic add methyl ester; 
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2,6-difluoro-N-[4-(8-methoxy-2-tiifluoromethyl-inclolizln-3-yl)- 

phenyl]- benzamide; 

5-Methoxy-3-[4-(2,6-clifluoro-benzoylamino)-phenyl]-2- 

trifluoromethyl- indolizine-6-carboxylic acid methyl ester; 

N-[4-(5-chloro-2,7-bis-trifluoromethyl-indolizin-3-yl)-phenyl]-2,6- 

difluoro-benzamide; 

N-[4-(5-methoxy-2-trifluoromethyl-indolizin-3-yl)-phenyl]-2,6- 

difluoro- benzamide; 

N-[4-(5-fluoro-2-trifluoromethyl-lndolizin-3-yl)-phenyll-2,6-difluoro 

benzamide; 

2,6-difluoro-N-[4-(6-metlioxy-2-trifluoromethyl-indolizin-3-yl)- 

phenyl]- benzamide; 

3-[4-(2,6-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl- 

indolizine-6- carboxylic acid mettiyl ester; 

5-Chloro-3-[4-(2,6-difluoro-benzoylamino)-phenyl]-2-trifluoromethyl- 

indolizine-6-carfooxylic acid methyl ester, 

N-l4-(5-Chloro-2-trifluoromethyl-indolizin-3-yl)-phenyll-2,6-difluoro- 

benzamide; 

N-[4-(5-Chloro-2-trifluoromethyl-indolizin-3-yl)-phenyl3-2,4,5- 

trifluoro- benzamide; 

5-Chloro-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyll-2- 

trifluorcmethyl- indolizine-6-carboxylic acid methyl ester, 

3.[4-(2,4,5-trifluoro-benzoylamino)-phenyll-2-trifluoromethyl- 

indolizine-6- carboxylic acid methyl ester; 

2,4,5-trifluoro-N-[4-(5-fluoro-2-trifluoromethyl-indolizin-3-yl)-phenyl]- 

benzamide; 

2,4,5-trifluoro-N-I4-(6-methoxy-2-trifluoromethyl-indolizin-3-yl)- 

phenyl]- benzamide; 

2,4,5-trifluoro-N-[4-(5-methoxy-2-trifluoromethyl-lndollzin-3-yl)- 

phenyl]- benzamide; 
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N-[4-(5-Chloro-2,7-bis-trifIuoromethyl-indolizin-3-yl)-phenyll-2,4.5- 

trifluoro- benzamide; 

5-Methoxy-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyl]-2- 

tiifluoromethyl-indolizine-6-carboxylicacid methyl esten 

2.4,5-trifIuoro-N-[4-(8-methoxy-2-trifluoromethyl-indolizin-3-yl)- 

phenyl]- benzamide: 

5-Chloro-3-[4-(2,4,5-trifluoro-benzoylamino)-phenyl]-2- 

trifluoromethyl- indolizine-7-carboxyllc acid methyl ester; 

2,4.5-trifluoro-N-I4-(7-methoxy-2-trjfluoromethyl-indoIizin-3-yO- 

phenyl]- benzamide; 

2,6-difluoro-N-I4-(7-methoxy-2-tiifluoromethyl-lndolizin-3-yl)- 

phenyl]- benzamide; 

2,3-difluoro-N-[4-(7-methoxy-2-trifluoromethy!-indollzin-3-yl)- 

phenyl]- benzamide; 

N-(2',5'-dlmethoxy-biphenyl-4-yl)-2,6-difluoro-benzamide; 

N-(2'-trifluoromethyi-5'-methyl-blphenyl-4-yl)-2,6-difluoro- 
benzamide; 

N-(2',5'-bis-trifiuoromethyl-biphenyl-4-yl)-2,6-difluoro-benzyl amine; 
N-(2',5'-bis-trifluoromethyl-biphenyl-4-yl)-2,6-difluoro-ben;^l amine 

HCI salt; 

N-(2'-methoxy-5'-chloro-biphenyl-4-yl)-2,6-difluoro-benzyl amine; 
N-(2'-methoxy-5'-chloro-biphenyl-4-yl)-2,6-difluoro-benzyl amine 

HCI salt; 

N',N'-diethyl-N-(2',5'-bis-tiifluoromethyl biphenyl-4-yl) urea; 
2,3-difluoro-N-[4-(2-trifluoro-methyl-indolizin-3-yl)-phenyll- 

benzamide; 

4-methyl-N-[4-(2.methyl- indolizin-3-yl)-phenyl]- [1,2.3]thiadiazole 5- 
carboxylic acid amide; and 

phannaceutically acceptable salts, solvates, clathrates, or prodrugs 

thereof. 
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67. A pharmaceutical composition, comprising a phamnaceutically acceptable 
carrier and one or more compounds represented by the following 
structural fonnula: 

(Z)n (R22)q 




(IV) 

or a phamiaceutlcally acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

Z, R3 and R22, for each occunrence, are, independently, selected 
from the group consisting of an optionally substituted alkyi, an optionally 
substituted alkenyl, an optionally substituted alkynyl, an optionally 
substituted cycloalkyi, an optionally substituted cycloalkenyl, an optionally 
substituted heterocyclyl, an optionally substituted aryl, an optionally 
substituted heteroaryl, an optionally substituted aralkyi, an optionally 
substituted heteraralkyl.a haloalkyl. -C(0)NRiR2. -NR4C(0)R5, halo, -OR4, 
cyano. nitro, haloalkoxy, -C(0)R4. -NR1R2. -SR4, -C(0)0R4, -0C(0)R4, 
-NR4C(0)NRiR2. -0C(0)NRiR2. -NR4C(0)OR5. -S(0)pR4. or 
-S(0)pNRiR2; 

L is a linker selected from the group consisting of -NRCH2-, -C(0)-, 
-NR-C(O)-. -C(0)-NR-, C(S)-. -NR-C(S)-. -C(S)-NR-; 

each R is independently selected from -H, an alkyI, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2, for each occurrence are, independently, H. an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl. an optionally substituted heterocyclyl, an 
optionally substituted aryl. an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
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Ri and R2 taken together with the nitrogen to which they are attached Is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occun-ence is, independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

n is 0 or an integer from 1 to 4; 

m and q are each independentiy, 0 or an integer from 1 to 5; and 
pisO, 1,or2, 

provided that when X Is p-halophenyl, p-nitrophenyl, p- 
cyanophenyl, p-(methoxymethyl)phenyl, p-(benzamido)phenyl, a 
substituted p-(benzamido)phenyl, or p-carboxyphenyl, Y is not a 
substituted or unsubstituted phenyl, an unsubstituted furyl, a substituted or 
an unsubstituted thiophenyl, a substituted benzo[blthiophenyl. an 
unsubstituted thiazolyl, a substituted 7.8-dihydronaphthyi, a substituted 
pyrazinyl, or a substituted or unsubstituted pyridinyl; 

provided that when X is m-nitrophenyl or m-(trifluorometiiyl)phenyl, 
Yi is not a substituted or unsubstituted phenyl; and 

provided that X is not a phenyl tiiat is substituted in tiie ortho 
position with -S(0)2NH2. 

68. A pharmaceutical composition, comprising a phamnaceutically acceptable 
earner and one or more compound represented by the following structural 
fonnula: 



209 



wo 2005/009539 



PCT/US2004/023895 




(Rl3)s 

(V) 

or a pharmaceutically acceptable salt, solvate, clathrate. or prodrug 

thereof, wherein: 

Y Is NR1R2, an optionally sul)stituted cycioalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl or an optionally substituted heteroaryl; 

L is a linker selected from the group consisting of-NRCHz-, -C(0)-, 
-NR-C(0)-, -C(0)-NR-, C(S)- -NR-C(S)-. -C(S)-NR-: 

Ri and R2, for each occurrence are, independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycioalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl: 

Z, R12 and Ri3, for each occunrence, is, independently, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycioalkyi, an optionally 
substituted cycloalkenyl. an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, an optionally substituted heteraralkyl,a 
haloalkyi, -C(0)NRiR2, -NR4C(0)Rs, halo, -OR4, cyano, nitro, haloalkoxy, 
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69. 



70. 



-C(0)R4, -NR1R2. -SR4. -C(0)0R4. -0C(0)R4. -NR4C(0)NRiR2. 
-0C(0)NRiR2, -NR4C(0)OR5, -S(0)pR4. or -S(0)pNRiR2; 

R4 and Rsfor each occurrence is, independently, H, an optionally 
substituted alkyi, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 

r is 0, 1 or 2; 

n and s are each, independently, 0 or an integer from 1 to 4; and 
pisO, 1 or 2. 

The pharmaceutical composition of Claim 68, wherein L is -NHC(0)- and 
Y is an optionally substituted phenyl. 

The pharmaceutical composition of Claim 69, wherein the compound is 
represented by the following structural fonnula: 




(XIV) 

or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein R14 and R15 are each, independently, -CF3, -OCH3, -F, - 
CI, or-C(0)OCH3: and 

tisO, 1 or 2. 
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71 . The pharmaceutical composition of Claim 70, wherein the compound is 
represented by the following stnjctural formula: 




or a phamnaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 

Rg, for each occurrence, is, independently, halo, lower alkyi, lower 
haloalkyi, lower alkoxy, lower haloalkoxy, or hydroxyl; and 

q is 0 or an integer from 1 to 5. 

72. The pharmaceutical composition of Claim 71 , wherein the compound is 
represented by the following structural formula: 



Rl6 Ri7 
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or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein Rie and R17 are each, independently, -F, or -OCH3. 

73. The phannaceutical composition of Claim 71 , wherein the compound is 
represented by the following structural fomnula: 



or a pharmaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein Rie and R17 are each, Independently, -F, or -OCH3. 

74. A phannaceutical composition, comprising a phamiaceutically acceptable 
carrier and one or more compounds represented by the following 
structural fomnula: 



(VI) 

or a phamiaceutically acceptable salt, solvate, clathrate, or prodrug 
thereof, wherein: 




(XVII) 



(R3)u 



(?)n 
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Y is NR1R2. an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl or an optionally substituted heteroaryl; 

Z and R3, for each occunrence, are, independently, selected from 
the group consisting of an optionally substituted alkyi, an optionally 
substituted alkenyl, an optionally substituted alkynyl, an optionally 
substituted cycloalkyi, an optionally substituted cycloalkenyl, an optionally 
substituted heterocyclyl. an optionally substituted aryl, an optionally 
substituted heteroaryl, an optionally substituted aralkyi, an optionally 
substituted heteraralkyl,a haloalkyi, -C(0)NRiR2, -NR4C(0)R5, halo, -OR4, 
cyano, nitro, haloalkoxy, -C(0)R4, -NR1R2, -SR4, -C(0)0R4. -0C(0)R4, 
-NR4C(0)NRiR2, -0C(0)NRiR2, -NR4C(0)OR5. -S(0)pR4, or 
-S(0)pNRiR2; 

L is a linker selected from the group consisting of -NRCH2-, -C(0)-, 
-NR-C(O)-. -C(0)-NR-. C(S)-, -NR-C(S)-. -C(S)-NR-; 

each R Is independently selected from -H, an alkyI, acetyl, tert- 
butoxycarbonyl, benzyloxycarbonyl; 

Ri and R2, for each occun-ence are, independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl. an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; or 
Ri and R2 taken together with the nitrogen to which they are attached is 
optionally substituted heterocyclyl or optionally substituted heteroaryl; 

R4 and R5 for each occurrence is, independently, H, an optionally 
substituted alkyI, an optionally substituted alkenyl, an optionally 
substituted alkynyl, an optionally substituted cycloalkyi, an optionally 
substituted cycloalkenyl, an optionally substituted heterocyclyl, an 
optionally substituted aryl, an optionally substituted heteroaryl, an 
optionally substituted aralkyi, or an optionally substituted heteraralkyi; 
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n is an integer selected from 0-4; 
pis 0, 1, or 2; and 
u is 0.1, or 2. 

75. The phannaceutical composition of Claim 58, 65, 66, 67, 68. or 74. further 
comprising one or more additional therapeutic agents. 

76. The phannaceutical composition according to Claim 75, wherein the 
additional therapeutic agent is selected from the group consisting of 
immunosuppressive agents and anti-inflammatory agents and suitable 
mixtures thereof, 

77. The pharmaceutical composition of Claim 76, wherein the additional 
therapeutic agent is selected from the group consisting of steroids, non- 
steroidal anti-inflammatory agents, antihistamines, analgesics, and 
suitable mixtures thereof. 



215 




QPCT AX/AH ARI 1= COPY 



wo 2005/009539 



2/6 



PCT/US2004/023895 




(o/^) uomqiqni 

QCQT AVAILABLE COPY 



wo 2005/009539 



3/6 



PCT/US2004/023895 



CO 

c c 

O O 

Q. Q. 

< E E 

CO O O 

O O O 



I 



CO 

0 

LI. 




- CO 



E 



CM 



o 


o 


o 


o 


o 


o 


o 


lO 


o 






CO 



o 
o 
in 



(|ui/6d) uoi^onpojd z-n 



wo 2005/009539 



4/6 



PCT/US2004/023895 



T- in 
CO 

c c 

o o 

Q. a. 

< E E 

v> o o 

O O O 




(„|iu/Bd) BJNI 



wo 2005/009539 PCT/US2004/023895 

5/6 



T- in 

CO 




(|Uj/Bd) uoijonpojd 3-11 



wo 2005/009539 PCT/US2004/023895 

6/6 



CO 



C 

o 

Q. 

< g 

CO o 



T3 
C 

o 
a. 

E 
o 



O O O 



CO 
LL 




- CO 



0) 

E 



(|ui/Bd) BdN± 



(12) INTERNATIONAL APPUCAHON PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World InteUectiial Property 
Organizadon 
International Bureau 

(43) International Publication Date 
3 February 2005 (03.02.2005) 




ill 



PCT 



(10) International Publication Number 

wo 2005/009539 A3 



(51) International Patent Classification^: A61K 31/535, 
31/41.31/42,31/415,31/40 



(74) Agents: HSI, Jeffrey, D. et al.; Edwards & Angell, LLP. 
P.O. Box 55874. Boston, MA 02205 (US). 



(21) International AppUcatlon Number: 

PCT/US2004/023895 

(22) International Filing Date: 22 July 2004 (22.07.2004) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
60/489.711 



23 July 2003 (23.07.2003) US 



(71) Applicant (for all designated States except US)i SYNTA 
PHARMACEUTICALS, CORP. [USAJS]; 45 Hartwell 
Avenue, Lexington, MA 02421 (US). 

(72) Inventors; and « 

(75) Inventors/AppUcants (for US ofdy): XIE, Yu [US/US]; 
28 Algonquian Drive. Natick. MA 01760 (US). 
HOLMQVIST, Mats [SE/US]; 86 Central Ave., Maiden, 
MA 02148 (US). MAHIOU, Jerome [FRAJS]; 62 Gleason 
Street, Lexington, MA 02421 (US). ONO, Mltsunori 
[JP/US]; 197 Wood Street, Lexington, MA 02421 (US). 
SUN, Lyun [CN/US]; 148 Depot Road, Harvard, MA 
01451 (US). CHEN, Shoijun [CN/US]; 19 Dunster Rd., 
Bedford, MA 01730 (US). ZHANG, Shyle [CN/US]; 
27 Lojko Drive, Nashua, NH 03062 (US). JIANG, Jun 
[CN/US]; 1 17 Central St., Apt. 3, Acton, MA 01720 (US). 
CHIMMANAMADA, Dlnesh [IN/US]; 26-6 Liberty 
Street, Waltham, MA 02452 (US). Yu, Chih-YI [— AJS]; 
18 Winship Street. Maiden. MA 02148 (US). 



(81) Designated States (unless otherwise indicated^ for every 
kind of national protection available)', AE, AG, AL, AM, 
AT, AU. AZ, B A, BB, BG, BR. BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE. EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN. IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH. PL. FT. RO. RU. SC, SD. SE, SG, SK, SL, S Y. TJ. TM, 
TN. TR, TT, TZ, UA, UG. US, UZ, VC. VN, YU, ZA. ZM, 
ZW, 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM. KE, LS, MW, MZ, NA, SD. SL. SZ, TZ, UG, ZM, 
ZW), Eurasian (AM. AZ, BY. KG, KZ. MD, RU, TJ, TM). 
European (AT. BE, BG. CH, CY, CZ, DE, DK, EE. ES. H, 
FR, GB, GR, HU, IE, IT, LU. MC, NL, PL, PT, RO. SE, SI. 
SK, TR), OAPI (BP, BJ, CP, CG. CI, CM, GA, GN, GQ, 
GW, ML, MR, NE. SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the International search report: 

9 September 2005 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



COMPOUNDS FOR INFLAMMATION AND IMMUNE-RELATED USES 




(I) 



(57) Abstract: The invention relates to compounds of formula (I) or a phar- 
maceutically acceptable salt, solvate, clathrate, or prodrug thereof wherein 
X, Y, A, Z. L and n are defined herein. These compounds are useful as im- 
munosuppressive agents and for treating and preventing inflammatory con- 
ditions and immune disorders. 



INTERNATIONAL SEARCH REPORT 



IiiteJWHtiannI applicatiaa Na 
PCTAJS04/23895 



A CLASSIFICATION OF SUBJECT MATTER 

IPqT) : A61K31/535, 31.41, 3y42, 31/415, 31/40 

US CL : 514/238.8, 360, 362, 364, 379, 403, 414 
Aficoniing to Intematicmal Patent Classificatjon flPO or to boftfa national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentatiGn searched (classification system &Uowed by classtfication s^bols) 
US. : 314/238.8, 360, 362, 364, 379, 403, 414 



Docamentation searched other than mtntrmim documentation to Hie extent that sash, documents are inclodcd in the fields searched 



Hecbxmic data base GonsnllBdduringtiieintematioDal search (naine of data haM seardi terms used) 

EAST 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Categary ^ 



Citation of document, with indicatioa, where appropristei, of relevant passages 



Rele^fant to claim No. 



A,B 
X.P 



US 5,348,968 A (lAVIELLE et al.) 20 September 2004 (20.09.2004), see the entire 
document. 

US 6,620,81 1 82 (FLOHR et al.) 16 September 2003 (16.09.2003), see the entire document 



1-77 
1-77 



□ 



Further documents are listed in the continuation of Box C. 



□ 



Sec patent tainily annex. 



' Special categpries of cited documents: 

"A" doomient defioiogthe gmsal stats of the ait vAxA it no) oaaaiderBd to bo of 
paitieubr lelffvaooQ 

IS" eadier qiplioattan or pateat poblished on cr after the Jntemstiaaal filii^ date 

I," doomnentwliichmzytfaraa/doabtscapnontydati^ 

K»h:Mi<4 > tho paUlcatian date ofsnother or oilier tpecsal roasoa (aa 
BpecifiecQ 

"0^ docuiiKiit refontagto on oial disdosnn, nse^ extiifaitioQ or oSier jneans 

doconiBatpQblidisdpdartolheialematiaQdfDiiigdatebnt later than the 
priootydata elaanod 



-X" 



latar dooumsnt publiahad iifler th« intematiaDal fiUi^ date <r prion^ data 
and not in confUct with the spplkaliGO but cited to uubistaiidlho 
praioipde orfheoiyundBzlyingfiie invBotion 

docmiBnt of paiticulsrxelovBiicc^ tho damsd inveotics caziiiot bo 
COD ridered novel cr cannot be coosidered to invdve an inventive step 
v^en the docununt is taken skmo 

dbcumeDt of partiadvitttevanc^ the ctaknediaycndaa caooot be 
cxariderad to iavolv aa Inventivo rtep t»fam the docnroent oombined 
■vrithaae arrnotecthCTSuchdxanttnta,siwhonmMiuti<Tobeiag<^>yieos 
to a pexBOD sldUed in the art 

dociuDBntinanberof (he aame pcient family 



Date of the actual completion of the international search 
17 Jolv 2005 (17.07.20051 



Date of mailing of the mtemational ^Search report 




Name and twftilifig address of the ISA/US 
Mufl Stop FCT, Attn: ISA/US 
ConmusBioaer forPateots 
P.0, Box 1450 

Alexondzia, \^x3;inia 22313-1450 
Facsimile No. (703) 305-3230 



Form PCT/ISA/210 (second sheet) (January 2004) 



